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In  this  document  you  will/'find  a list  of  abstracts  of 
research  publications-^tssued  up  to  August  1977  from 
the  project  ‘Prozefilenkung  mit  Datenverarbeitungsan- 
lagen  - PDV^  (process  control  with  computers).  ' ' 

Except  Nr.  1,  120,  130,  all  reports  'are  written  in 
German.  You  can  order  them  by  payment  of  cost  price 
from  ' 

Gesellschaft  filr  Kernforschung  mbH.  p 
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KFK-PDV  1 


K.H,  Tirrjnesfeld,  B,  SchUrlein,  P.  Ricder , K.  Pfeiffer,  G.  MUllerj^ 

K.  yrvutex,  V,  Holleczek/  V.  Haase^  L.  Frevert,  P.  Elzer^  S.  Elchen- 
B,  Fichenauer,  J,  Brandes; 

PF.API.  - A proposal  for  a process-  and  experinent  automation  realtime 
language . 


Gesollschaft  fiir  Kernlorschung  mbH , Karlsruhe 
Report  KFK-PDV  1,  April  1973 
1^6  pages,  24  figs.,  29  refs. 


A rr.iddle-level  programming-language  is  described  which  allows  to 
formulate  the  structure,  the  algorithms,  time  behaviour  and  I/O  of 
realtime  programs.  It  was  developed  by  a group  of  German  industrial 
firms  and  research  Institutes  and  Is  intended  for  the  process  control 
engineer  or  experimenter  with  some  programming  experience.  The  report 
describes  mainly  the  semantics  of  the  language,  but  contains  also  app- 
lication examples  and  an  alphabetic  list  of  the  syntax  formulas. 

(out  of  ituit)  22,--) 


R.  StimelJTa^T-  LVoluation  of  Literature  Conoermnq  Diaemosis  of  KFK-PDV  2 

CTixiti'rsy.ntuTS 

Gosc'llschaft  fur  Komforschung  mtn,  Karlsruhe 
ItejLort  fTK-nv  2,  Vay  1973 
lo  f^ges,  51  refs. 

'ITic  tasic  rcjorts  or  studies  of  previews  activities  and  results 
achutvdi  regarding  tlic  subject  of  cenputer  diagnosis  were  selected 
frer.  a variety  of  pajers  and  are  collected  in  the  appendix.  TTie 
ocrxien  structure  of  tlie  various  methods  and  the  possible  irodific- 
ations  are  daTKinstraU>d  in  a conclsed  font.  r 


K.  We’rtirann  decision  table  jiroparocessor  for  control  sysbesTss 
isi'stiits  design) 

Cesellsclaft  f.ir  Kemforschung  itbH,  Karlsrulie 

I'fiort  HT-IW  3,  .yay  1973 

It  [ages,  11  figs.,  16  tabs.,  2o  refs. 

ilK-  sUxly  deals  witl,  tlic  design  of  a decision  talile  preprocessor  for 
[xocess  control  sy.sttrris.  Ifie  range  of rcssibl'’ applicat ions  for  decision 
tal>leE  will  lx  sliDwn,  and  in  particular,  the  conversion  technique  itself. 
I.'finite  advantages  are  to  be  reulizexJ  in  the  staneiardization  and  sur^-li- 
fication  of  systeiTB  analysis,  programing  and  docume'ntation. 
n.e  convcrsior.  appiroacti  incorporates  the  matrix  method  a.nd  [iroduces 
[X'-igi gT-s  in  tlie  PlJiltl,  programing  language.  In  accordance  witii  tic 
tal  le  ciiteria,  a selection  is  made  Ix-t-woeai  ttie  most  app-'licable  of 
< xpre  ssion  nx-tliodcs  - bitstring  or  cotiiar  ison  opearator. 

IfjTtxigh  cditn^l  ,xirr«x.ur‘.  the  .licisicr.  ta.hlc  can  Ic  cx|ilicitly  retai.’ied 
in  matrix  form  (allo.’ing  table  cha-nges  eri-I  ine) . 

/dter tlTireeigh  .syntax  and  senantic  description  of  the-  |ireprcx-e-ssor  input, 
the  [j-'Ceelure'  will  Ix'  illustrateid  witli  twc'  objective  applications. 

(DM  10,--) 
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J.  Neiimer  Hardware  lietended  Ileeicutive  Primitives  for  Proceiss  Control  . _ 

KFK-PDV  ^ 

(leselischaf t fur  Kemforschung  mbit. , Kcirlsruhe 
Riqjort  KFK-PW  4,  M,il  1973 
II  page‘s,  3 figs. 

IVds  report  deiscrlbes  on  the  liessls  of  a layer  structure  for  froce'ss 
control  software  tlie  subdlvislcn  of  the  operating  sy.stan  nucleus  into 
classes  of  executive  primitives  which  may  be  called  by  interniptroutines. 

(DM  5,  — ) 


H.  Herfastre  i.th , P.  Kosaiann: 


KFK-PDV  5 


Performanc*’  cliaracteristlcs  of  today's  process 
oontxol  ocmputers 

li'scllschaf t fiir  Kemforschunq  Karlsruiie 

Report  KFK-PUV'  5,  June  1973 
25  pacps,  8 fiqs.,  3 refs. 

This  report  reviews  the  state  of  the  eu't  In  mndem  process 
cxnputcrs.  For  this  pur^xise  a representative  selection  of 
19  Ainerican  and  hiiropean  process  oerputers  was  examined. 

The  most  mpertant  characteristics  of  the  central  processor 
units  haie  lieen  determined  and  a oaiparative  overview  is 
given  including  a discussion  of  ptirformanoe  data  and  their 
statistical  distrilTution. 

Bi’  an  additional  investigation  of  256  process  ocinxitcrs 
operating  during  the  past  7 years  trends  in  the  developiient 
of  hardware  features  such  as  word  length,  cycle  time,  in- 
struction set  and  adressing  modes  are  shown. 

(DM  10,--) 


P.  Werthrarn,  F.  tozis: 

Interactive  dialcc  s>'sten 

ilesellschaf t fiir  Kemforschunq  mbH,  Karlsruhe 
Report  KFK-PDV  6,  July  1973 
102  pages,  16  refs. 


KFK-PDV  6 


The  essay  deals  with  a Dialog  System  (IDIAL,  Interactive  Dialog  System) 
to  interface  Prexoess  Data  Processing  with  its  Environment.  The  initial 
description  covers  several  tasks  and  the  main  demands  which  such  a 
Dialoc  S>’ster  must  fulfill.  The  various  interface  points  are  then  present- 
ed and  described.  The  interface  point  between  Mar.  und  Dialog  S>’step 
will  le  especially  in-depth.  Relatedly,  the  proposed  Dialog  Language  for 
the  Dialog  S>yster.  IDIAL  will  be  explained.  In  closing,  several  evaluations 
for  the  irplerie.ntatior.  of  the  system  are  to  be  presented. 

(DM  lO, — ) 


F.  '.uyu-:  KFK-PDV  7 

Possii^ilit  les  arid  llrutations  of  automat  tc  speech  rooognitior.  tor  enrtnand 
inpwt  ir.  onr.trnl  roems. 

licsellsctiaf t f''ir  Kemforschung  mbH,  Karlsruhe 
Pl^'-Peport  KFK-PD^.'  7,  July  1973 
54  fjarjes,  13  figs.,  95  refs. 

An  dj-ialysis  of  tim  state  of  Um'  art  of  autorwtic  speech  recogrutior. 
s.hows/  t-hat  the  recorjnitlon  of  aix^ut  10  omrands  in  oontrol  roans 
is  feasible  at  ar.  error-rat/-  of  10  ^ and  a reject  rate  of  10  \ 

45  recxjqnit  ion  systa^  are  fjrlefly  descrUnxJ.  Inprovenents  are  not 
tb  U»  exf»K:tert  in  tfie  near  future. 

To  fulfill  Its  »^ask,  Uie  i^jeech  recognition  systan  must  fje  sp^akcr- 
ailaptive,  and  tJtf*  signal  tracing  has  to  fjc  done  In  the  presence  of 
acoustic  nrjis*'  with  a noise-canoelllng  microphone.  As  a starting-point 
for  the  application  in  oontro*  roons  a prccedure  with  third  octave 
filtering,  time  and  airplitude  normalization  is  described. 


(DM  10,  — ) 


H.  Siciert: 

Autcrutic  Failure  LaatpoRls  in  Tedmical  I*iT>r»>ssP!; 


KFK-PDV  8 


viesellschaf t fiir  Kemforsiiiung  rt)H,  Karlsruhe 
Upper*  K3-T-PDF  8,  Auoust  I'tVl 
Jo  pages,  f'8  rpfs. 

n.is  surrari’  of  literature  is  intended  to  be  a base  for  further  Investigations 
in  the  field  of  failure  diagnosis  (detection  and  localization  of  faults)  in 
technical  processes,  oonsiderlng  the  use  of  process  corputers.  We  tried  to  dt>~ 
tain  a general  view  of  itethods  for  preoess  snjervlslon,  l.e.  the  detection  of 
faults  and  »_he  resulting  steps  to  avoid  darages.  We  used  all  bibliographical 
data  wi'  got  notice  of.  This  surmary  presents  the  state  of  July  1973;  provaibly  it 
IS  not  ccrplete.  (DM5,__) 


flirff*;.ire  extendeci  executive  priritiver.  for  proress  control  KFK“PDV  9 

syr.tcrs  (2.  intemediate  report)  : executive  primitives  for 
rking  sf^ace  nanaoejtier.t 

(lesellschaft  fur  Kerr.forschunc  rbH,  Karlsruhe 
Report  KTl'-rD'.'  9,  July  1973 
23  Images,  3 refs. 


TTiree  alternative  realizations  of  executive  primitives  for 
the  nucleus  internal  wrking  space  managerent  are  reviewed 
.tnd  di.scussed. 


p.  Namneck,  I.  Schnarre,  K,  Wagner: 

MULI  - Multi  Level  Dialog  System,  KFK“PDV  10 

Multi  Level  Dialcg  Language  - description  of  language  and  system 

Gesellschaft  fUr  Kernfor schung  mbH,  Karlsruhe 
PDV-report  KFK  PDV  lo,  Octctxr  1973 
147  pag. , 2 fig. 

Volume  I (KFK-PDV  lo)  describes  ? machine  and  problem  indepen- 
dent "Multi  Level  Dialog  Language”  and  Its  implementation,  the 
"Multi  Level  Dialog  System".  The  system  offers  a choice  of 
different  language-levels,  so  that  users  with  varying  system 
knowledge  have  access  to  the  same  computer  functions.  The 
defined  language  may  be  modified  and  extended  at  any  time, 
even  during  operation,  for  which  no  additional  programming 
is  required.  The  user  has  complete  freedom  in  defining  the 
computer  action  associated  with  a given  input  (l.e.  with  the 
semantics  of  this  input).  Furthermore  the  volume  discusses 
the  adaptation  to  a systeir.  (installation)  and  the  adaptation  to 
a selected  problem  (application)  as  well  as  possible  subsets 
of  the  MULI-language  and  the  MULI-system.  This  Includes  the 
definition  of  those  parameters  which  are  required  to  tailor  a 
system  to  the  special  needs  of  a user. 

Volume  2 (KFK-PDV  11}  contains  six  case  studies.  For  each  of 
these  studies  a computer  system  is  selected  and  the  required 
specifications  are  given. 

(DM  12,--) 


P.  Nenrcdt,  I.  Sctmarre,  K.  wagner: 

Ltfvel  Dialog  Systen, 

Miltl  Im'el  Dialog  language  - case  studies  for  appllcatlcn 


KFK-PDV  11 


est’llstliall  ivj:  Ken.forscliurvj  rtJi,  K,ii  Isruhi' 

I'lv-rtftjL.ii.,  nT-’'!"’  '1,  'ft.ii.u  i')7j 

i y iK'es 

'.’olvre  1 (KFK-PW  lo)  descrltes  a machine  and  problem  Independent  "Multi  Level 
Dialog  language"  and  Its  Irplementatlon,  the  "Multi  level  Dialog  Systati".  The 
systat  offers  a choice  of  different  language- levels,  so  that  users  with  varying 
systan  knowledge  have  access  to  the  sane  oorp^ter  functions.  The  defined  language 
mai'  he  mcdifiod  and  extended  at  any  time,  even  during  operatlcn,  for  vhlch  no 
addlticnal  programilng  Is  required.  The  user  has  oaiplete  freedcm  In  defining  the 
ccnputer  action  associated  with  a given  Input  ( l.e.  with  the  sanantics  of  this 
ir.put) . I'urtneimcire  the  volane  discusses  the  adaptation  to  a systan  ( Installation) 
and  the  adaptaticn  to  a selected  problan  (appllcatlcn)  as  well  iis  poeslhle 
subsets  of  the  MX!- langu^e  and  the  MlLI-systan.  This  includes  the  definition  of 
those  paremeters  which  are  required  to  tailor  a systan  to  the  special  needs  of  a 
user. 


Volane  2 (KFK-PIV  11)  oontalns  six  studies.  Par  each  of  these  studies  a ooiputer 
systan  Is  selected  and  the  required  specifications  are  given.  ^ ^ ^ 


KFK-PDV  12 

Gesellschaft  fiir  Kemforschung  nfcH,  Karlsruhe 
Fteport  Kf'K-PCT,’  12,  October  1973 
49  pages,  lo  diagrans,  6 figs.,  8 refs. 

The  study  deals  with  the  implanentatlcn  possibilities  of  the  interactive  diadog 
system  IDLAL.  Tliis  is  handled  in  three  steps. 

Step  1 : 

Off-line  defiruticn  phase: 

Generates  a dialog  system  tiiat  handles  special  case  cqpplications 
Step  2: 

Syntax  testing: 

To  Insure  that  the  syntax  of  the  given  instructions  matches  that  of  the 
dialog  systar. 

Step  J: 

■Module  construct icn: 

Ccritents  and  t^U5k  of  each  mcriule  is  written. 

ibe  new  problem  oriented  language  PEAKL  will  I*  used  to  program  these  three 


K.  Kazis: 

Interactii'e  Dialog  System  Part  II 


Kutzsche,  V.  Vgjes; 

^’SS  - a SYstan  for  Structured  Prajraimung 


Geselisclalt  fiir  Kemforschung  nt>)l, Karlsruhe 
PIA'-reyxjrl  KPK-PDV  IJ,  OctOfjer  1973 
1o5  page:;,  18  figs.,  23  refs. 
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Tl*?  dfisign  lantjuage  (AUSS  is  used  for  the  aralysis  of  oonplox  prot.lert.,  for 
tfie  generation  of  portak,le  eind  adaptafile  prograns  and  for  their  ccrplete 
dcxcumentation.  A problan  is  euialyzed,  solved,  and  documental  grapfucally  Ly 
stepwise  refinanent.  The  first  step  is  done  by  modelling  the  problan  into  a 
gr^.,  in  which  actions  and  data  are  explicitly  reprcsental  as  nodes.  Kac), 
elawmt,  action  or  datum,  is  then  refinad  into  a structuraJ  not  of  ^lctlan.s  .irr! 
data  exjain.  Thus  step  try  step  a hierarchical  solution  of  tiie  problan.  is  deve- 
loped in  the  form  of  a set  of  grapfiical  modules.  The  GAUSS  macro  processor  get' 
rates  the  progran  out  of  these  modules.  Both,  the  ckisign  language  and  the 
macro  processor  GAUSS,  form  the  oentral 'mstituent.s  of  a larejuage  “indeiiendiv 
programunri  systan.  lO,--) 
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H.  Untiehajen,  B.  Bauer,  3.  OShrlng,  Chr.  Schinld: 


KFK-PDV  14 


"On  linp"-IcJ£'ntiflcatlon  Methods 

^^■^Lluatlc^^  of  Literature  cind  Review  of  the  Methods 

Oesellschaft  fiir  Kemforschung  ml^H,  Karlsrufe 
Report  14,  August  1973 

79  pages,  18  figs.,  4 tab.,  142  refs. 

The  basic  reports  regiirdlng  the  on-line  parimeter  estimatlor  methods 
have  l^een  selected  fron  a veirlety  of  papers,  and  collected  in  this  report. 
In  oonsideraticr.  of  coincn  structures,  the  different  methods  were  daton- 
strated  in  a ooncised  form  ar>d  ocnpcired  critically,  as  far  as  possible, 
•wltl'.  regard  to  their  efficiency  and  practical  application.  jq  __j 


W.  Hambe rger 

Stall  0;)timi7.ation  of  Technical  Processes 


KFK-PDV  15 


Gesellschaft  fur  Kernf or schunq  mbH,  Karlsruhe 
PDV-Bericht  KFK-PDV  IS,  August  1973 
SR  Seiten,  12  Abb. 

Hie  motivation  for  this  survey  was  to  give  an 
introduction  in  the  techniques  for  the  solution 
of  optimization  problems  in  a static  behaviour 
lesides  a survey  of  the  quite  voluminuous 
literature  which  is  not  at  all  complete. 

The  survey  is  based  on  a systematic  division  of 
experimental  optimization  strategies.  In  detail 
Sfme  terms  and  methodics  ^u^e  explained  by  means 
of  sixne  process  examples,  modifications  to  these 
processes  are  stated  and  their  essential  advantages 
or  disadvantages  are  briefly  described. 

However , the  survey  does  not  enter  into  concrete 
applications  but  describes  in  general  the  posslbllites 
of  an  experimental  static  optimization. 

The  literature  mentioned  lays  no  claln  to  be  coii()lete 
and  Is  stated  till  March  1973  as  far  as  lcno*m. 

(DM  lO,--) 


D.  Hilse: 

Interrupt  Primitives  for  Process  Control  Systems 


KFK-PDV  16 


Gesellscbaft  fiir  Kerr  f orschunq  nl^H , Karlsruhe 
PDV-Heport  KKK-PCV  lb,  November  1973 
?2  pages.  Id  figs. 

This  report  describes  on  the  basis  of  priority 
Interrupt  systems  the  definition  of  standardiz- 
able  interrupt  primitives  for  process  control 
systems,  and  the  management  of  interrupt  casca- 
des with  these  tools.  '><--) 


Kudi  F.W.  (Arinin 

I dlKJV'ArJ  fldrt  AT  "Redundancy  Reduction  Algorithms  with  respect  to  System 
Protection  Using  Process  Controllers 


KFK-PDV  17 


(•ese  1 1 schaf  t fur  Kernf  orschung  mbH.  Karlsruhe 
PDV-report  KFK-PDV  17,  February  1974 
33  pages,  57  figs.,  7 tab. 

The  advancing  automation  of  technical  systems  requires  an  adequate 
automatic  system-protection  - including  the  system-control  as  one  part  - 
by  using  a process-controller.  System-data  collection  is  one  main  problem 
of  the  system-protection.  The  data  have  to  be  free  of  redundancy  (as  much 
as  possible)  because  of  the  1 imi ted  storage-capac i ty  of  the  process-controller. 
With  regard  to  the  given  requirements  ten  redundancy  reduction  algorithms 
have  been  tested  with  six  signals  and  have  been  compared  with  respect  to 

main  criteria  "compression",  "errors",  and  "computer  load".  Four  predictor- 
and  interpolator-algorithms  show  to  fit  best  to  the  criteria.  ( j;)^  1q^  — j 


O.  E)3qenberger : KFK“PDV  18 

Hardware  ejft,endod  exi^cutive  primitives  for  process  cxjntrol 
systems  - Synchroni sat i on  primitives  (4.  intermediate  report) 

Gesellschaft  filr  Kemforschung  m.b.H.,  Karlsruhe 
Report  KTK-FW  18,  January  1974 
27  pages,  7 figs.,  4 refs. 

Tlus  paper  describes  executive  primitives  for  the  access 
5^Tichronisatior  to  shared  data  and  for  the  synchronisation 
caused  by  events  used  to  coordinate  parallel  processes. 

{DM  5,  — ) 


K.  Etschbcrger,  R.  Zimmcrmann: 

Human  Operator  Chaiacterifttics  and  Capabilities  in 
Performing  Process  Control  Tasks 

Cesel  1 sc haf  t fiir  Kemforschung  mbH,  Karlsruhe 
PDV-report  KFK-PDV  19,  January  1974 
24  pages,  6 fig.,  2o  ref. 

With  the  increasing  use  of  computer  for  process  control  and 
monitoring,  human  operator  tasks  become  increasingly  more 
complex  especially  when  responding  unforeseen  events.  There- 
fore also  in  highly  automated  processes,  human  operator  infor 
raition  processing  capabilities  are  of  prime  importance. 

It  is  the  purpose  of  this  paper  to  analyse  human  operator 
characteristics  in  performing  these  tasks  in  order  to 
achieve  a better  integration  of  man  and  process,  5 j 
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K.  F.tschberfeer , R.  Z inmerniann 

Visual  Display  Systeirs  for  Use  in  Process  Control  Consoles 

Gesellschaft  fiir  Kemforschung  mbH,  Karlsruhe 
PDV-report  KFK-PDV  20.  January  1974 
43  pages,  12  fig.,  3 tabs.,  101  refs. 

'Visual  display  systems  are  the  most  important  information 
output  devices  for  use  in  modern  process  control  consoles. 

This  paper  gives  a survey  of  the  different  kinds  of  display 
systems  with  reference  to  numerous  reports.  Because  of  their 
importance  especially  CRT  displays  presently  available  on 
the  market  are  covered  and  described.  (DM  5,  — ) 
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H.inB  1).  Ilof  1 zcTj^  II.  Hi'ck,  .1.  W.iidelich: 

Mothc^ds  nl  dctfctin^  <ind  li>catin^’,  l.iults  of  ronb  i n.a  t or  i a I 
and  so(|uinti.il  circuits 

t.i  sc  1 1 scl  at  t tiir  Kcriit  orscbuni.',  mbll.  KarlsruVic 
l-cport  KfK  riiV  31,  '‘arcti 
5b  papcs , 375  ri I s . 

Kollowinp  a hrici  consideration  ol  the  advantages  of  auton.atic 
laiilt  diainosis  in  diKital  systems,  this  report  discusses  the 
retl.ods  ol  detecting  and  locating  faults  on  the  gate-level,  with 
p.irticular  emphasis  on  combinatorial  and  sequenti.il  circuits. 
This  report  is  based  on  a number  of  references  given  in  the 
•ippendix.  (DM  lO,  — ) 


R.  Moog: 

Recognition  of  symbols  on  visual  displays  (Recommrendat  ions  for 
equipment  designers) 

Cesellschaft  fiir  Kernforschung  m.bli,  Karlsruhe 
PDV-report  KKK-PDV  33,  March  1974 
3 1 pages , 26  figs. 

This  report  deals  with  data  concerning  hum.an  factor’s  inform.ation 
related  to  the  design  of  visual  displays  especially  CRT’s.  The  subjects 
covered  include  legibility  of  alphanumeric  and  other  elementary 
symbols.  (DM  lO,  — ) 


V.  Becker,  et.al.: 

Applications  for  programmable  external  modules  in  computerized 
process  control  system.s 

Cesellschaft  fiir  Kernforschung  mbll.,  Karlsruhe 
PDV-report  KFK-PDV  33,  ‘arch  1974 

The  Efficiency  of  computer  oriented  process  control  systems  can  be 
increased  by  programmable  digital  and  analogue  modules  which  take  over 
special  tasks  from  the  central  processor  unit.  They  make  possible  the 
introduction  of  dezent ral i zed  structures. 

Nine  different  applications  are  described  and  discussed  in  view  of 


- economy 

- accuracy 

- speed 

- modularitv  and 

- reliability 

(DM  10,  — ) 


Rolf  Zirriermann : 

nnaly.i-  r(  Requirements  for  \isual  Displays  and  Associated  (ortrols 

Cesellschaft  fiir  Kernforschung  mbll,  Karlsruhe 
IDV-report  KFK-PDV  24,  April  1974 
15  pages 

This  publication  contains  a questionnaire  which  can  be  used  both  for 
specification  of  user  Requirererts  concerning  display  and  control 
capabilities  and  lor  analysis  of  characteristics  of  existing  equipment. 

Tf e questionnaire  is  preceded  bv  a short  introduction. 

(DM  5,  — ) 
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lU'St  1 1 '.at  t !»;r  K<  rnl t rsrhunr  rM!,  K.ir’ •‘.rvi!u' 
f’PV- r»*;*or t KFK-I'I'V  jun*’  1974 
raf’.t'*;.  15  lu:s.,  2H  rt‘!s. 

In  #:oror.it  i n^!  in>’,  svstrr^.  adaptively  tlie  cptiral  verf^ion  for  a 

♦^pc  .-ial  vippl  icat  ion  is  to  hr  selected  out  ot  a set  ot  versions  of 
operating  system's.  One  feature  in  which  these  ver<^ions  differ  is  the 
real  i .Tat  ion  .f  the  necessary  (fata  structurc-s.  In  older  to  he  able  to 
Cv  *"pare  the  ditUrert  real  i .’.it  k'tv-  ! data  • t rurturc. , the  rost.s  which 
arise  Iv  u- in^-  the  data  structure--  .ire  considered.  These  are  the  costs 
cf  tht  re''  rv  tor  the  data  and  the  re-ery  for  the  routines  to  ranipulnte 
the  data  and  tht  c'-fs  ot  tie  tire  required  to  execute  these  routines. 

*he  present  part  I dta’.*-  w;M  the  reali.’ation  cf  elerentarv  data,  records, 
■ir.d  .irrays.  5^__) 


h.  Urix-'i , K.  Uutticjer  KFK'PDV  26 

Control  alycritrns  for  unplanuiitaticri  on  [jtqcoss 
control  cxiTiiutors 

Ot;sollsclkilt  fur  Kemfcarschuny  m.L.H. , Karlsaruhe 
IW-rt'^xart  l-I’K-rW  26,  .<?ptcnber  1974 
lc»8  patjcs,  27  fig.,  1 tat.,  6b  refs. 

Tlie  present  paper  tries  to  give  a btirvcy  about  Uie  control  .schemes 
for  one-dimensicnal  ccntrolled  systems  which  are  e.si3ecially  suitable 
for  the  use  witii  direct  digital  ccntrol.  First  of  all,  continuous 
centroilers  are  dfisignad,  concentrating  on  tJie  PID-algcarithm  in  its 
different  forms  and  modif icaticns . liirtiiermare , algorithms  designed  on 
trie  basis  of  t.he  ccmpenration  of  the  ccntrolled  system  in  discrete 
representaticn,  are  considered.  The  best  kno^rn  algor itlm  of  this  class 
IS  tilt'  deadbeat  respon.se  algorithm,  which  can  be  designed  in  the 
freijuency  range  as  well  as  in  the  tunc  range.  i\irther  classes  of 
algoritlms  are  those  with  [aroset  structure,  which  are  ojitimizcd  according 
to  a critericn,  .special  controllers  for  stochastically  disturbed  systems 
as  -well  as  ncnlinear  algcritlms. 

The  menticnod  literature  represents  only  a selecticn  of  the  existing 
contr iUiticns  to  this  theme.  ,,,n, 


f.  Fiack 

Prri.lGirr;  of  oorminicaticn  and  data  acquisition  in  oonputei~ 
cm. trolled  production  systeirs 


Ces^llschaft  fUr  Kemforschunq  tr.b.H,  Karlsniie 
PD-V-mport  Kry-PIT.’  27,  October  1974 
43  paoes,  21  flos.,  21  refs. 


Aorjuisitlon  of  operatJna  data,  particularly  in  corputcr-controlled 
equipment,  forrs  the  ba.sls  for  iTrprovpment  and  monitorino  of  the 
prodix-tlor  seciufnoe  as  w-ll  as  the  basis  for  ccntrol  and  optimization 
of  the  product  Inn  process.  TTiis  report  deals  with  the  problems  of 
on-line  data  acquisition  and  with  rontnnication  lietveen  man  and 
acquisition  shyster.  An  acquisition  plem  will  be  presented  in  wtdeh 
the  mlnicorputer,  omnectr^  to  one  of  the  production  ooitputers,  will 
fie  enployed  as  a central  data  aerjuisition  point  as  well  as  for  data 
conoentraticn. 


KFK-PDV  27 


KFK-PDV  28 


i ■ Vt'rll.I.ln 

Hiduni'  T'-r'l  Crr.tp-'I,  (■nr|iMt<-r  Linki-r!  riiiwrictil  Crr.tml 
r#  ' j'l 'iKchaft  '-ji  Kerr; li  i'';rhijn<'  ir.l  .i!,  K ar  1 f. n Jic 

i'ir-tT'i«  rt  Ki»rnv  2&, 

, IH  flf.-F.,  (■  t.i)  . , 20  n fr,. 

/\r.  ec'r r.nri fM  1 1 y .'t'racti'T  ci-ntn'l  unit  hnn  tjf^T.  for 

NT  rad'.rnc-s  In  [.nriurt  irr.  t£-cl'jroUx:y . p\’  shlftinr  thr  fixiot  irr.r. 
of  oon\'»‘nt  lonal  NC  to  tiic  pr'nhx'tiiTi  (Xinpurpr,  ar.  f'C  Byntor  of 
iTch'.ofx’  r.cxi«'  In  f ix^iiioofl : raciiino  tool  cortrrl. 

If'.r  rtxlviKu  layout  'ioBoriNx!  t-x-ir  fx-rrltn  aciiiptalu  lity  to  '^.ry' 
vai  loti  taskn,  Irt-h  in  tho  firld  c..f  profiuctior.  tcdinoloty'  and  in 
othc;  l-ranrlioK  of  indiintry.  lyie  flexil.ility  o f tho  Byntcr-  is  shrvr. 
ly  Itn  facility  for  rmitorinc  production,  by  Iniolvinu  AT  syst/'ns 
an  v.xll  as  autonatic  ruttinu  distribution..  Tho  tostina  tand  di  ac- 
no.sfic  aids  f rr.'.ucixi  by  tlio  .sy.stor  onr.tril'Uto  tc  incroaSfx] 
utiliratlor.  of  tho  v.+iolo  Installation,  so  tlvat  lottor  ccmory 
c.m  also  !»■  cxn-ctod.  ^ 


M.  Gutmann: 

i<i>quirtjimints  for  Control  station  design 

r<‘sollsctuif t fur  Kcmforschung  m.b.H,  Karlsruhe 
PllV-report  KIT.-IW  29,  CXitobcr  1974 

Mtor  an  approxmute  classification  of  various  processes  according 
to  levels  of  autf.irtition  "low  - average  - high"  tlie  layout  of  tho 
manual  stations  on  a central  desk  and  on  a secondary  panel  is 
described  as  a jjcssibility  of  designing  inodem  control  stations 
for  a plant  witli  a high  level  automation.  The  requirements  to  be 
net  Ijy  control  systans  in  respect  of  onmfiuters  are  derived  from 
a conparison  between  two  conventional  control  stations  and  two 
cxrqjuterized  control  stations.  These  four  control  stations  are 
certpjarod  wxtli  cmpliasis  of  the  aspect  of  disturliance. 

(DM  9,--) 
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F.  Frcyiit-rqer,  G.  Landvoqt,  G.  Schrdder,  H.-H.  Trankler 
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liiseiisciiaf t fur  Kcmforschung  m.b.H.,  Karlsruiic 
Ri-port  FFT-IW  iO,  !)ecaitx*r  1974 
tih  fjaqes,  25  figs.,  128  refs. 


lAiring  proex-ss  control  with  data  processing  systraiB  the  analog  process 
varialiles  liave  to  be  adapted  to  the  digital  oarputer.  Qonventlonal  instru- 
mentation systnii;  cind  tiieir  oemonents  are  character  1 zed  by  tiie  subsequent 
adaption  of  the  process  control  ccr|xjter.  The  presented  fapers  show  the  rain 
dif t Iculties  with  the  eipplication  of  traditional  instrumentation  systans 
and  altexTkitlvely  show  the  essential  diaracberi sties  of  an  Instrumentation 
systnri  with  frequency-analog  signal  representation. 


These  consplcious  diaracterlstics  are 

1.  signal  structure  al  levs  single  inexpensive  digital  conversion, 

2.  excellent  transfer  characteristics  give  high  noise  Inrmnity, 

J.  hlgfi  systrm  accuracy  for  cliarglng  purjxises  (weigiiing  Uchnique) , 
4.  higfi  reliability  liy  piarallel  signal  chzmneis  uf)  to  the-  digital 


buE-1  me. 


(DM  lO,  — ) 
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K.  llocX,  G.  r><.j\affrath: 

l.xneor  oost  mnurusation  witii  procp-ss  an^wtcr 

i-iesell schist  fvir  Kemforschunq  m.b.ll.,  Karlsrufie 
Ki'port  HT.-iW  31,  January  1975 
58  pages,  4 figs.,  7 talis.,  2 rpfs. 

7fie  (it  jpc-tiw  of  the  pro;tx;t  was  the  cost  minimi  .sat  ion  of  processes.  By 
means  of  this  systir'  tiie  plant  engineer  (las  the  possiliility  of  steering 
the  processinq-[)arameters  to  optimize  the  oosts  in  cours*'  of  operation. 
•Mi-tlvids  of  linecir  programrang  have  tieer.  adapted  to  tlie  r«juir<ment.s  of 
process  anpiiters  .ind  prcxiess  control.  17. is  refxirt  gives  a review  of 
K^t ions  of  ani  eigeriences  with  a software  p<ickage  for  linear 
procTr^irrung.  lO,--) 


f . Karow,  G.  KuboW/  L.  Voflf  J. Weber  KFK“PDV  32 

Project  o?  a studio  for  automatic  textile  patterning 

Gesellschaft  fur  Ker  nt  or  schung  mbli , Karlsruhe 
PPV-refX'rt  KFK-PDV  32,  January  197b 
158  pages,  58  figs.,  3 tabs.,  13  refs. 

The  description  of  the  studio  for  automatic  textile  patterning 
draftet  herewith  consists  of  three  volumes. 

Volume  1 s.hows  the  fundamentals  of  the  studio  for  automatic  textile 
patterning  and  the  reasons  fcr  setting  up  such  a studio.  On  this 
basis,  the  concept  of  a studio  for  automatic  textile  patterning  is 
examined  with  regard  to  its  usability  considering  especially  economic 
aspects.  The  result  is  the  suggestion  to  start  with  the  first  level 
of  realisation:  Automatic  patterning  for  carpet  Jacquard  weaving . 

Volume  2 deals  with  the  development  of  the  studio  for  automatic 
textile  patterning.  The  first  part  gives  a description  of  devices, 
the  second  part  the  description  of  software  concerning  the  patterning. 

Volume  3 finally  presents  the  ]Ob  scheduling  in  the  studio  and  the 
iialog  between  operator  and  computer.  , . ^ 


G-  farb«i 

Redundant  :>er  1 a 1 -Loof. -Sy  a ter  with  staniardized  Inferfaces 

ueselltcr.af t fur  Kernforachung  Karlsruhe 

POV-report  KFK-POV  33 
pages , 6 figs. 

The  conception,  Jeveloprent  and  coratructlor.  of  a digital  transmission 
system  suitatle  for  the  connection  of  decentralized  process  perlphais 
IS  described.  The  Syster  nas  the  following  characteristics: 

Serial  transrr.l salon  syster  for  the  connection  of  a raxlmum  of  255 
substations  each  having  255  autaddresses/f unctions . 

* High  system  reliability  t.hrough  a double  system  with  automatic 
switching  of  the  connection  elements;  coding  procedure  allows  con- 
nection cf  substations  without  breaking  of  connections. 

- High  data  reliability  through  CRC-protectlon-byte  and  corresponding 
transmission  processes  (message  acknowledgement  with  message  counter). 

- Message  length  <N  5)  bytes,  where  N gives  t.he  number  of  data 
Bytei.  Ti.n»irl««lon  rate  maximum  5 MLlt/sec  (realized:  S(X)  Kblt/aec)  . 

Alarm  tranimiaaion  according  to  geographic  priority:  additional 
conron  alarm  bit  in  the  header,  which  ahowa  the  central  processor 
that  t ere  are  requests  outstanding:  verrldlng  of  ge.,graphlc 
priority  by  global  reading. 

- Hardware  requirement  for  decoding,  paraUel/aer  lal  conversion, 
automatic  switching,  CHC  generat  lor./check  mg . hardware  procedure 
control:  1 10  x lb  cm  card, 

- Suitability  for  adaption  to  stan-ard  inierfaces  (for  example, 

V 2*.  CAMAC) . 
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W.G.  .vJinewnQ:  KFK"PDV  34 

Driivationof  rol lalyi  1 1 ty-poramL'ti'rs  of  proc€>ss-cx)ntrol  syst<mf. 

iA?Reilschaft  fiir  Kt*mf or schung  m.b.H. , Karls ruh<* 

Ri'jr.rt  KIT-ITV  U,  mmiaiv 

70  1 “J  rots. 

’I7ip  iTuin  revolts  wtuch  ar«*  oxt)lair*3d  in  detail  in  tlas  rejrjrt  are  the  • 

toll.virw: 

a)  Ar.  aic^oritlirr  for  an  apjjrDxijrati?  calculaUon  of  availability  and  fflltf' 

of  rtidiirtlant  rofwiriible  ‘7>’str»ns  frerr  relrvant  data  of  subsystms  To  tiiis 
end  a LiTjAixcr  pnigran^  can  be  used. 

t ) fa5T^'“t(*“Surv*ey  forrmlas  for  the  calculation  of  availability  and  ^fIW  of 
a systtv".  with  preventive  iraintenancx*  - whexc  inspjection  and  replac«T«»r.t 
iire  sup^x^sixi  to  l)o  pi'rfomed  very  quickly  • from  the  distributions  of 
iptiiTE’  anti  ikiwnt iiT»>  resp.  tunc  U'tween  inspections. 

A netfiLxi  for  the  t*\'aluation  of  the  probability  for  the  operability  of  a 
plant  durintj  a mission  with  given  pauses  anti  exj>licite  for  the  cas<»  of 
• ogrment lai  distributions  of  the  periods  of  usefulness  (uptirr)  and  of 
disturfianres. 

d)  Diverse  sing  le  formlas  for  calculating  the  of  redundant  ref:airal-le 

s>'stfjns  with  statistical  ilcpeaidencies  betveer.  ti^e  states  intact  and/or 
■iefective  of  subsystt5ns  and  a prtjof  of  the  fact  that  statistical  depen- 
dencies can  result  fnir  certain  rejiair  strat£*qies. 

All  Uiose  r^'suits  are  urfx^rtant  buildinu-t locks  of  the  as  yet  inonrplete 

reiial.ility  theory  of  process-oontrol-sys^-ems  using  clcactronic-ccrputers . 

(DM  10,  — ) 


i ■ bjumt^nn,  L'.Tril  1 1 n^j 

Fast  foriTiation  of  test  results  in  the  case  of  slow,  stochasti- 
cally riistuibcJ  treasuring  systems 

Gesellschaft  fur  Kernforschung  mbH , Karlsruhe 
PUV-report  KFK-PDV  35 

lfc4  pages,  fcB  figs.,  9 tabs.,  29  refs. 

Measurement  results  are  early  determined  by  means  of  computer 
for  process  control-  Algorithms  of  linear  estimation  theory  and 
Knowledge  of  the  system  dynamic  (linear  mathematical  model)  are 
assumptions  cf  this  prediction. 

Pesults  are  tested  at  a pilot  weighting  machine  to  reduce 
weighting  time  and  at  a contact  thermometer  to  accelerate 
tem.perature  measurement. 

Statements  are  given  upon  assumptions,  precision  to  be  achieved 
and  general  expenditure.  ^ ^ 
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H.G.  Jacob 

FORTRAN-Program  for  the  Evaluation  of  a Local  Optimum  of  a 
Bounded  Multivariable  Function  without  Determination  of  its 
Deri vates 

Gesellschaft  fUr  Kernforschung  mbH,  Karlsruhe 
Report  KFK-PDV  36,  April  1975 
36  pages,  11  figs.,  18  refs. 

The  FOTRAN-alqorithm  presented  In  this  report,  for  the  determination 
of  a local  optimum  of  a multivariable  function,  shows  the  following 
combination  of  characteristics: 

simple  application,  small  size  of  the  program  (ca.  100  FORTRAN- 
statements) , little  requirements  In  storage  (application  of  process 
computers),  evaluation  of  the  function  derivatives  not  necessary 
(even  extrema  of  discontinuous  functions  are  determinable),  posslbllty 
to  consider  a variety  of  boundaries  (the  Initial  values  of  the  Input 
variables  however  have  to  be  located  In  a permitted  area) , low 
number  of  search  steps  (i.e.  function  evaluations)  for  the  determination 
of  the  extremum  with  a given  precision  (convergence  however  is  not 
provable  for  any  imaginable  function).  ,nw  r \ 
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H.l'nbeh.iuen  .Chr  . Schir.ld,  t . Bi^t  t iqer  , H . Bauer  , H.GOhr  ing  : 

K l-DDC : A c '>ml  i nfil  prorrss  coirputpr  proqraiT  syst  pm  for 
.<r.i!  ai'f’I  Icat  ion  of  ni)C  alqorithms. 

wesel  i schaf  t fJr  Kpr  nfor  schunq  mljH  , Karlsruhp 
rpv-tepcrt  KFK-l’DV  37,  Api  l 1 t97i 
paqes,  fiqs.,  S6  rets. 


The  new  (roytair  system  KEDDC  described  in  this  paper  represents  a 
combined  process  computer  proqram  system  for  the  deslyn  and  appli- 
cation of  17DC  alfiori  ttims . This  program  system,  allows  the  on-line 
identification  of  industrial  plants,  and,  based  on  that,  the  Inter- 
active design  of  optimal  controllers  and  finally  the  corresponding 
process  control  in  DDC-oper  at  ion . The  complex  program,  system  is 
tuilt  uf  In  modular  form.  It  consists  of  moduls  for  system  Identi- 
fication and  design  methods  as  well  as  higher  DDC  algorithms.  By  Its 
cuirpt ehens  1 ve  applicability  and  by  the  possibility  for  on-line  modi- 
fication, the  system  shows  a high  degree  of  flexibility.  The  program 
system  car.  be  easily  Implemented  on  other  process  computers  fiecause 
f Its  extreme  independence  from  the  computer  and  the  corresponding 
executive  system  using  FORTRAN  IV.  The  portability  of  the  system  per- 
mits the  implement atlcn  of  the  program  moduls  In  already  existing 
or  new  developed  program  systems  for  special  applications. 

(DM  10,  — ) 


R.  Ziir-ifiermann:  KFK'PDV  38 

Design  of  Man-Mjchine-Comirunication-Systems  ^ 

Basic  Human  Factors,  Demands  and  Recommendations 

Gesellschaft  fur  Kernforschung  mbH , Karlsruhe 
PDV-report  KFK-PDV  38,  April  1975 
31  pages,  2 figs.,  5 tab.,  32  refs. 

This  paper  shows  some  fundamentals  of  man-machine-communication  and 
deduces  de-nands  and  recommendations  for  the  design  of  communication 

I systems. 

I 

Tile  main  points  are  the  directives  for  the  design  of  optic  display 
system.s  with  details  for  visual  perception  and  resolution,  luminance 
and  contrast,  as  well  as  di scernibi 1 i ty  and  coding  of  displayed 
information.  The  most  im.portant  rules  ar  recommendations  for  acoustic 
inform, ation  systems,  control  devices  and  for  design  of  consoles  are 
also  given.  (DM  5,  — ) 


. Friesland,  H.  Over. hausen  : 

Test^nq  ■ .i  Pt-al -'I  t ware  - Analysis  of  User  Interviews  and 

pH levant  Literature 

^»ese;  Iscr.af  t f Kernforschung  r.f.h  , Karlsruhe 
E'UV-repcrt  KfK-PDV  V) , May  iy75 
•5*  pages,  > figs.,  142  refs. 
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Tr.H  ‘^itudticn  in  the  ari-a  of  testing  real-time-software  is  unsatisfactory. 
Luiing  t!ie  first  phase  cf  the  fro^ect  PROMOTE  (p  rozeflorient  lert  es  Modul- 
jr.d  Oesamttestsysten)  an  analysis  of  the  momentary  situation  took  place, 
results  of  which  are  summarized  in  the  following  study  about  some  user 
ir.terviews  and  an  analysis  cf  relevant  literature. 


*2  users  (industry,  software-houses,  Fardware-manu 
have  Leen  interviewed.  Discussions  were  held  about 
sof*-ware  witti  special  interest  to  error  avoidance, 

Mnir.  airs  of  the  analysis  of  the  literature  were  e 
terms,  comparison  of  existing  test  methods  ani  -sy 
cf  boundaries  to  relate.!  areas. 

During  tr.e  furtt.er  stefs  cf  this  prefect  seme  m.ean 
worked  cut  to  syster.at  ical  ly  test  real-time  softwa 


acturer 

s,  and  institutes 

relial  1 

1 ity  of  real-t ime 
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, and  debugging. 

aborat i 

or.  of  Stan  iard 

;t€*ms,  a 

nd  the  def init  ion 
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. bhrig,  tMhn»  H.  Notes,  A.  Itarra,  E.  Skrebutls; 

' A Svt  of  I'roqram  Bulldlnq  Blocks  for  Redl-Time  Oj>eratlnq  Systems 


KFK-PDV  40 


Gesf»l  Ischaf  t fur  Kernforschunq  mbH , Karlsruhe 
rpV-rej'Ort  KKK-PDV  40,  May  iy75 
I'X'  j.aqes,  fiqs.,  refs. 

lejenciinq  on  the  application,  operatinq  systems  for  process  control 
computers  must  often  chanqed,  extended  or  newly  developed.  To  simplify 
tt.ese  tasks  a set  cd  functional  bulldlnq  blocks  for  constructlnq  real-time 
operatinq  systems  was  desiqned.  The  proqrams  are  orqanlzed  In  layers.  The 
lowest  layer  consists  of  hardware-dependent  basic  functions,  the  middle 
lay€*r  f functions  that  are  neither  hardware  nor  application  dependent, 
and  tne  ujper  layer  cf  apf 1 ication-specl f ic  functions.  For  the  transfer 
f an  cp'ratirq  system  to  another  computer  or  the  design  of  a system  for 
a new  aplication  area  only  part  of  the  bulldlnq  blocks  must  be  reproqrammed . 

(DM  10,--) 


level  { r,«>nt  f . er.sors  tor  F’rocess  Control  Systems  in  the  Field 
t Pr  ‘ducti  n Knqinrerinq 
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•»’C‘'l  1 s.  a t » fir  Kernf  rschunq  nl  H , Karlsruhe 
i:v  i.-pcr*  KF^-ILV  il,  v.ay  1*7*. 

^aqes,  fiqs.,  ref*"-. 

‘•vfial  Institutes  f the  Hochschulqrupp'e  Fert  iqunqstechni  k (HGF) 

Jevel-j  pr^ ' eSF  Tontrol  systems  fcr  metal  cuttinq  as  a common  project. 

An  a.  count  IS  u:vt*n  of  the  develrpm'ent  cf  sensors  for  measuring  charac- 
••■r.  values  of  the  j roductior.  pro  cesses  turning,  milling,  drilling, 

mi  .rinding.  Ir.  detail  sensors  for  tool  wear,  for  the  approach  of  tool 
» w f r the  components  of  cuttinq  force,  and  for  the  surface  roughness 

ir<  r«  j reser.’^ed.  " ne  performance  of  each  sensor  is  specified. 

(DM  10,  — ) 


. Hoe  fert,  J.  LorrjrT  ich  : 

Compilation,  classification,  and  evaluation  of  compo- 
nents for  frequency  analog  process  instrumentation 
systems 

Gesellschaft  fiir  Kernforschung  mbH , Karlsruhe 
PDV-report,  Kl'K-PDV  42,  September  1975 
hi  pages 
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Tne  components  for  a frequency  analog  Instrumentation 
system  have  been  developed  under  the  PDV  project.  It  is 
examined  in  this  report  how  many  of  such  components  are 
presently  available  and  can  be  realized  respectively. 
The  literature  and  advertizing  material  were  sifted 
thoroughly.  The  components  are  classified  and  clearly 
shewn  in  tables  and  diagrams.  The  results  are  evaluated 
and  discussed.  A com.prehensi ve  list  of  references  is 
annexed . 


(DM  10,  — ) 
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J.  Krfcqer: 

Early  Recognition  of  Defects  in  the  Machinery  of  Ships. 


KFK-PDV 


Gesellschaft  fiir  Kernfor schung  mbH,  Karlsruhe 
PDV-report  KFK-PDV  43.  June  1975 
97  pages.  26  figs..  8 tabs..  3 refs. 

Service  Interruptions  In  the  machinery  of  large  and  fast  ships 
have  an  important  Influence  on  the  safe  and  economical  operation 
of  these  ships.  Conventional  alarming  equipment  monitors  defects 
mostly  when  they  are  critical.  An  early  recognition  of  defects 
would  avoid  interruptions  and  make  it  fxDSslble  to  plan  the  repair 
with  respect  to  the  schedule  of  the  ship. 

It  is  reported  about  a collection  of  defects,  which  was  necessary 
to  select  areas  in  the  machinery,  whose  defects  have  a significant 
influence  on  the  ships  service  and  for  which  an  early  recognition 
is  feasible.  For  three  important  areas  {fuel  injection  system, 
exhaust  valve,  starting  air  valve  at  a diesel  engine)  this  new 
supervision,  the  design  of  the  necessary  new  measuring  devices  and 
the  linkage  of  these  devices  to  a computer  is  described. 

(DM  10, — ) 
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H . J . GUnther , W . 


Problem  Oriented 


We rum,  H 
Language 


Windauer ; 
for  Transport 


Systems , 


Language- Report 


KFK-PDV 


Gesellschaft  fiir  Kernf  orschung  mbH , Karlsruhe 
PDV-Report  KFK-PDV  44,  May  1975 
212  pages,  5 figs. 

A computer  independent  extensible  language  Is  described,  which  allows 
the  user  himself  to  program  discrete  event-driven  processes  with 
problem-oriented  formulations.  The  development  of  the  language  took 
into  account  the  safety  and  self-control  of  the  user  programs.  The 
computer-oriented  statements  (for  example  alternatives,  loops,  I/O) 
are  the  same  as  in  PEARL.  ,,  , 


O.  HasenfuB.  R.  Zlmmermann; 

Selection  of  Input  Devices  and  Controls  for  Modern  Process 
Control  Consoles 

Gesellschaft  fUr  Kernfor schung  mbH,  Karlsruhe 
Report  KFK-PDV  45,  June  1975 


KFK-PDV  45 


In  moJern  process  control  consoles  man-machine  communication 
is  realized  more  and  more  by  computer  driven  CRT  displays,  the 
most  efficient  communication  system  today. 

This  paper  describes  the  most  Important  Input  devices  and  controls 
for  such  control  consoles. 


A certain  number  of  facts  are  given,  which  should  be  considered 
during  the  selection. 


The  aptitude  of  the  described 
discussed  and  recommendations 
selection. 


devices  for  special  tasks  Is 
are  given  for  carrying  out  a 

(DM  5,  — ) 
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Th<*  authors  {r«‘r,pr.t  a svirvry  on  the  physical  clesxqn  of  control  sta- 
tu,ns.  This  rojH^rt  refers  to  orqononical  principles  and  qivos  a short 
ql  irj  sp  or.  control  technc.loqy,  the  present  cquipfrent  and  display 
ievict  s . 

The  fKxSSil  il  it les  of  process  analysis  with  existing  control  station 
conce{*s  and  the  us€?  of  planning  aids  for  the  layout  are  described 
in  detail.  Hereafter  follows  an  explicit  representation  of  the  possi- 
kilities  of  realization  showing  the  trend  of  development  by  an  example. 
The  following  explanations  arc  the  contribution  to  the  guide  lines  of 
cor.tiol  stations.  (DM  lO,  — ) 


W.  Pdtzelt,  M.  Sdlaba: 

A method  lor  performance  comparison  of  DDC-algor ithms  and  application 
of  this  method  to  selected  cases  by  means  of  the  computer  program 
OPTAL 

Gesellschaft  fiir  Kernforschung  mbH , Karlsruhe 
I’DV-report,  Kf'K-PDV  47,  July  1975 
h5  pages,  2 figs.,  10  tabs. 

Characteristics  anl  test  setups  are  defined  for  the  comparison  of 
direct  digital  control  algorithms  for  single  variable  control. 

Under  the  test  setup 

- process 

- process  controler 

- signal 

the  control  algorithms  to  be  compared  are  characterized  by  the 
characteristics 

- quality  measure 

- sensitivity  measure 

- costs. 

The  defined  characteristics  under  the  defined  test  setups  are 
investigated  for  four  types  of  algorithms  designed  with  respect  to 

- deadbeat  response 

- minimal  integrated  squared  error 

- quantity  optimum  (PID-structure) 

- quantity  optimum  with  compensation  of  dead  time  by  the  process 
model  (PID-structure). 

A digital  computer  program  "OPTAL"  for  design  and  simulation  of  direct 
digital  control  is  used. 

(DM  10,  — ) 
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G.  Schdffrath,  M.  Shahata 

"Adaptive  Process  Control  with  Trend  Model" 

Gesellschaft  fur  Kernforschung  mbH,  Karlsruhe 
Report  KFK-PDV  48,  August  1975 
128  pages,  28  figs.,  64  refs. 
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The  intention  of  this  wor)t  was  the  development  of  a 
universal  model  for  adaptive  control.  The  proposed 
trendmodel  is  a statistical  description  of  rapidly 
varying  processes  which  are  otherwise  difficult  to 
describe.  The  model  uses  only  signals  from  a plant 
in  usual  action  because  test  signals  are  often  prohibited 
by  costs  and  safety  regulations.  The  algorithms  are 
formulated  in  a general  way  to  be  used  as  well  for  the 
identification  of  a system  as  for  Its  control.  The 
conditions  of  real  time  action  and  the  capabilities  of 
process-computers  are  allowing  only  for  algorithms  with 
restricted  running  time  and  core  requirements.  The 
described  trend-algorithms  worked  well  under  the  conditions 
of  several  real  applications. 


(DM  10,  — ) 
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J.  Nehmer,  0.  Eqqenberger: 

Hardware  Extended  Executive  Primitives  for  Process  Control 
Systems 

Gesellschaft  fur  Kernf or schung  mbH , Karlsruhe 
FDV-report  KFK-PDV  49,  June  1975 
9b  pages,  15  figs.,  26  refs. 

The  report  summarizes  the  results  of  a PDV-project  of  the  same 
name.  It  is  divided  into  three  parts,  describing  a structuring 
concept  fpr  real  time  operating  systems,  a set  of  elementary 
operating  system  functions  defined  within  the  frcime  of  the  struc 
ture  and  a related  real  time  software  production  system. 

(DM  10,-- 


Heport  OR  the  PDX'-h  rkshop  in  .Munich  on  December  1974 

".MIKROPKCZESSOREr;  'C.-d  .MEHRPPOZESSORSY.STEMK  F'JR  IjIK 
PROZESSLENKl'NG" 

Gesellschaft  fur  Kernforschunq  mbll , Karlsruhe 
PDV-Bericht  KFK-PDV  5o,  7>ugust  1975 
122  pages,  41  fig.,  6 tebles,  43  ref. 

The  following  report  contains  essentials  of  single  papers 
presented  at  the  PDV-Workshop  on  "Microprocessors  and  Mul- 
tiprocessor Networks"  held  on  December  5 and  6,  1974  in 
Munich . 

The  most  i.mportant  features  of  microprocessors  and  micro- 
com.puter  components  - available  today  - are  listed  up  and 
described  briefly.  Besides  typical  anplication  schemes  are 
presented . 

(DM  lO,  — ) 


P . Didic ; 

DC  1^1  data  cor.troilfr  for  process  autonaticn  ap^-H^aMon 


Gesellschaft  fur  Kernforschunij  Karlsruhe 

I*DV-report  KFK-PDV  'i  1 , July  197^ 

4 S paqcs , 6 f iqs  . , 

The  DC  161  data  controller  is  a proqrarrjnabl c unit  for  process  automation 
applications,  it  may  be  used  as  a central  elen.ent  to  control  plant  equip- 
ment, control  centres,  comir>unicat ion  systems,  data  concentrators  etc. 
Modular  desiqn  permits  assembly  of  cost-effective  dedicated  system,  con- 
fiquraticns. 

Kiqht  praqram  levels,  with  eiqht  hardware  registers  each,  are  provided. 
Direct  program  level  switching  is  achieved  by  simply  applying  a switching 
request  signal  - thus  providing  for  a fast  reaction  to  external  events. 


A particular  control  interface  allows  internal  central 
to  be  controlled  by  external  functional  units. 


processor  sequences 

(DM  S,  — ) 
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r , K I s ^ H . Hv  1 Ke  1 : 

AvV;  Ada^'taMi'  Cftrj^trr  iiimul.iticn  Sysloir 

uor.ll  Iscl.at  t 1 .it  Koi  nf  oi  sc  t;u  nq  itLH,  Karlr>ru^lo 
I !'V-  I .'I'l'i  t KFK-rnV  July  1 ^ 7 

faqrs,  ' fiqs./  4 tats., 

T*  ♦’  study  di'sciitob  a siiT\uldtion  systeir  whosi*  t'rincipal  area  of  application 
is  { rocoss  corrputfi  control  and  rolatod  fiolds. 

The  rr.ajor  functional  components  treated  are:  Generator,  simulator,  and 
r.acF.  1 no -dosci  i pt  ion  languaq**.  The  first  level  of  the  machine-description 
lanquaqe  is  discrit’Od  in  special  detail. 

T‘ !•  quidinq  idea  in  the  system  concept  is  to  let  the  generator  receive 
t f «•  jartirular  character  i st  ics  of  each  machine  to  he  simulated  from  the 
r-aot.ine  descrijtion,  and  construct  an  oj.timal  simulator  especially  tailored 
t ' that  mach  i n«- . 

This  method  also  provides  an  ideal  solution  environment  for  optimization 
jrcllvms  which  arise  in  technical  and  scientific  work. 

This  lilliogra^hy  is  ir. tended  to  L-e  a subjective  selection  which  should 
allow  descr  i p- 1 ions  and  compjar  i sons . An  attem.pt  is  made  to  demonstrate  some 
* t • prfllems  ct  simulation  ty  means  of  a concrete  example. 
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Gesellschaft  fUr  Kernf orschung  mbH , Karlsruhe 
Peport  KFK-PDV  S3,  August  1975 
Ibo  pages,  3 refs. 

PROCESS  BASIC  Is  a programming  system  for  process  control  and 
scientific  applications  by  means  of  a mini -computer . The  PROCESS 
BASIC-language  consists  of  the  high-level  programming  language 
BASIC,  a powerful  macro-assembly- language , and  the  machine  code 
of  the  used  computer.  These  three  language  levels  can  be  mixed 
line  by  line.  Formated  Input/output  statements,  and  statements 
for  Interrupt  handling  and  real-time  programming  are  available. 
Any  processperlpherals  can  be  connected  to  the  system  easily 
via  a simple  software  Interface.  The  complete  system  consists 
of  a one-pass-t rans lator , a loader,  a linkage-editor,  and  a 
newly  developed  operating  system  using  8k  (2o  bits)  of  working 
storage.  PROCESS  BASIC  has  been  implemented  on  an  UNICOMP  2ol 
computer. 


F.  Wagner,  H.  Woda : 
"PROCESS  BASIC" 


R.  Isermann,  D.  Bux,  P.  Blessing,  P.  Kneppo 

"Control  Algorithms  for  direct  digital  Control  with 
Process -Computers" 

Gesellschaft  fiir  Kernfor schung  mbH,  Karlsruhe 

Report  KFK-PDV  54,  August  1975 

134  pages  30  figs.,  11  tab.,  49  refs. 
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Methods  for  the  design  of  parameter  optimized,  deadbeat 
and  state  variable  control  algorithms  are  described, 
which  are  especially  suited  for  the  computer  aided  design. 

It  is  assumed,  that  a process  model  in  parametric  and  time- 
discrete  form  has  been  obtained  by  process  identification. 
Results  of  simulations  give  hints  for  the  design,  especially 
for  the  selection  of  sampling  time  and  the  weighting  factor 
of  the  process  input.  Eight  selected  control  algorithms 
are  compared  with  regard  to  the  resulting  control  perfor- 
mance, the  sensitivity  for  unexact  process  models,  the 
computing  time  between  samples,  the  computing  time  and 
the  storage  for  the  synthesis  with  process  computers. 

Finally  methods  for  the  design  of  feed  forward  control 
algorithms  are  described.  ^2 ) 


A 
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P.J.  Hrunnt»r,  H.  BCismann^  A.  TaI^ll)Out,  W.  Werum 
The  universal  PlAHL-operatln<j-system 

GeseVischaft  fOr  Kernforschuny  miiH,  Karlsruiie 
Hepoit  KFK-PPV  , January 
pages,  3 figs. 

HaseJ  on  the  semantics  of  the  realrtime  language  PBIAPL  the  complex  rela- 
tionship between  individual  functions  was  examined  and  a program  package 
was  produced  containing  all  the  operating  system  functions  necessary  for 
PKARL. 

The  program  package  is  written  in  PL/1  and  is  availab-le  as  a basis  imple- 
menting PLARL,  especially  on  medium  scale  con4)Uters.  The  interfaces  both 
to  the  i omp. i ] p r and  to  har'iware  dependent  functions,  which  cannot  be  part 
ct  a universal  Cf^erating  system,  are  well  defined.  The  program  package  is 
modularized  such  that  PEARL  sulisets  can  also  be  served. 

The  following  paper  provides  a description  of  this  package. 

(DM  18,  — ) 


SCS  Scientific  Control  Systems  GmbH,  Hamburg 

MULI  - MULTI  LEVEL  DIALCXi  I.ANGUAGE  “ Language  and  System  Description 
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(k'se  1 1 schd f t fur  Kern forschung  mbH,  Karlsruhe 
PDV-Bericht  KFK-PDV  S6,  September  1975,  160  pages,  2 figs. 

The  structure  of  a command  is  defined  by  the  MULI- language  as  a 
command  verb  and  a sequence  of  specifications.  In  the  MULI-system 
there  are  elementary  commands  directly  associated  to  function  mo- 
dules of  the  application  system  controlled  in  dialog,  and  a variable 
numl>er  of  user-defined  and  application-oriented  compounds  made  up  of 
elementary  commands  by  means  of  a very  ge..eral  and  flexible  macro- 
technKiue,  Furthermore  nomenclature  of  commands  and  delimiters  may 
be  freely  defined  by  the  users  themselves  so  that  they  have  available 
language  means  aclaj-ted  to  their  special  needs.  The  command  repertoire 
may  be  modified  or  extended  at  any  time,  even  on  line.  The  MULI-system 
(coded  in  POLYP)  is  adaptable  to  core  and  performance  restrictions  by 
an  auttxnatic  generation  process,  having  standardized  interfaces  to 
application  function  modules  and  the  operating  system  it  is  readily 
portable  with  regard  to  different  applications  and  various  hardware 
systems  currently  on  the  market. 

(DM  13,  — ) 
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Design  and  inod»>linq  of  ciistributed  computer  systems  for  process 
control  applications 


1. . Holler,  0.  Drobnik,  P . Knopker; 


Cesel 1 scha f t fdr  Kernforschung  mbH,  Karlsruhe 
PDV-report,  KKK-rov  ^7,  September  1971 
99  pages 


Criteria  for  process  control  applications  of  distributed  com- 
puter systems  are  compiled  and  basic  control  concepts  of  these 
systems  are  developed.  Control  and  structure  of  distributed 
com.puter  systems  can  be  fitted  to  given  realtime  requirements 
by  applying  a modeling  system  which  is  described  in  detail. 
Modeling  experiments  are  discussed  and  nv.ults  obtained  shown. 

(DM  lO,  — ) 
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|'(■^.”<'•rf  1 r,g  , f' and  1 i r a , multiplpxinq  and  t ransr  1 1 1 1 r.q  procrss 
fi’a  qi.  r,’.  I c 1 . I’d  t a ,T  1 cr  C[  roTi  arT"pd  unit  of  gonpral 
’’r.ictiif.  This  roncrpt  considerably  enlaraes  the  capabilities 
: ’ ■(  ■ ;)sy'-’<”  . Hesi  ies  ’ l.c  suPsyster  itself  sone  resources 

: I 1 fi’  I’s  usaot  ,i’' 1 sore  apfil  i cat  ions  are  doscrihed. 

(DM  lO,-- 
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"Mi  cr  oj'f  i>«n  ■ir'r  .U  1«  I fi»  <’i  f .i  't*  " 

i I f t f ir  K'lfif  ! i;chun<j  itiIjM,  K.ulsruhf 
Kfpor  t Kf-K-F’I'V  f>0,  v»'nJ  t-r 
J4  I tijf. , 1 f I'js  . 

Th»'  v.irii'ty  of  intf-rfacfs  in  |•♦'r  i pfu*r  1 ( r.rr.t  is  ii 

iroLlrr  i r,  j Uinniri'i  datri  jifocoss  i nq  systops.  L'l  f t trrr.t 
wkif]  UTnjtfi  iind  ‘••I'fci.il  cnnv^*nt  ions  of  ciiffi*rc*nt  manu  f .jct  ar  rr  ■ 
p.ik»*  It  1 pj»<->ss  i fj  1 1*  to  'irfint'  a f|€*n<’ral  st  andiir  J i zt‘<i  i nt  «■  r t aco  . 

TfM*r<*forf  It  IS  rraf.cjnaf.  If*  to  a flrxif'ir  i r.t  t-i  1 act- , which 

('an  t»c  r»*aliz**ii  very  »»<:on(>P  i ca  1 1 y fry  p » cropr  oqr  amr  i nq  . Thi:.  report 
cl**scrifjos  the  concpf  t and  impl»*m(*nt  at  ion  of  a micro;  i o«ir  appal  ie 
interface.  (DM  b,~~} 


^ KFK-PDV  61 

I (iini  f vi;.u,il  1 nf  oi  nsif  lor. 

• ■■a- . i f • fill  k>Tnfor!>ct,un<j  nl,!l,  f.ir  1 srufie 
PPV- r.-pi  ■••I  t k’f  k'-l  t)V  f.  1,  Peceml  ei 
I tt  I ,iitf if  f 1 qs  , , 4 fain. 


'Uii'.  report  deals  wifti  hunan  l,u-tot!'.  data  rel.ited  to  codimr 
1 toller’,  of  visual  disil.iys.  The  sutjocts  covered  include 
11. f iri'i’.nn  .il  nut  .ippl  ical  i 1 i t y of  inforration  tlieory  to 
; urn,  in  i r.foi  rat  ion  processinq,  t.ur.in  channel  capacity,  compar  i sons 
Peiwei.p.  codiH'i  d 1 nr.n  ions  , deals  with  further  pararefors 
iftectinij  effectiveness  of  cod  i nq  , chat  .icf  er  i st  i cs  of  coding 


,1  mens  ions . 


(DM  10,  — ) 


F.J.  Htuf\ner»  W.  Min«tyrer,  w.  W»»fiAiL 
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'"•pt  ion  in  nyst*»m|  rrxjrAmiDir.q 

sjpsel  1st  hAl  t fOi  Kernfors.hunq  ra^H,  Krtrlsruhf* 

Hppt  rt  KFK-PPV  * 2,  J^f  .i«ry 
.'So  paqes,  < iiqs,,  H 

Ar.  optioiiser  proqiani  is  int  ro*iuce'^l,  whith  optimises  proqratts  represento-i 
in  AT.  intermediate  language  (IL  1)  which  i»  independent  of  source  lai.guage 
and  .om{'ut*»r  structure.  The  optimisation  te.-hnlques  are  chosen  with  the 
particular  objective  cf  reducing  the  execution  time  o!  system  p^rof^rams 
written  in  high  level  lar.quages  ly  the 

eliminat ion  of  redundant  operations, 

renKval  of  invariant  op^erations  from  loops  and  strength  reduction 
including  linear  address  lncrenM*ntation  for  array  elements. 

The  optimlser  program  incorpvorates  a global  analysis  of  the  possible  value  of 
program  top»olc(py  identifying  all  prcjgram  {a*hs  and  loops. 

(DM  17,--) 


P.  Adainczyk,  D,  Gerlach: 
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Possibilities  and  Limitations  of  the  Use  of  Process 
Computers  in  Manufacture 

Cesel  Ischaf  t fiir  Kernforschuntj  mbn , Karlsruhe 
KFK-PDV  h3,  December  197S 

218  paqes,  38  flqs.,  30  struc.figs.,  141  refs. 

This  study  reviews  the  possibilities  and  limitations  of  the 
use  of  process  computers  in  manufacture,  analyzing  the  infor- 
mation flow  in  manufacture  and  explaining  the  software  required 
for  the  automation. 

Based  on  35  European,  40  Japanese,  and  42  American  manufac- 
tui ing  systems  the  present  technical  state  is  represented  with 
regard  to  the  use  of  process  computers  in  manufacture,  particular 
emphasis  of  the  evaluation  being  laid  on  the  realized  functions 
of  the  Information  flow  and  on  economic  aspects. 

( DM  lb,  — ) 


W.  Hinderer,  W.  Werum 
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Methods  for  testing  and  generating  real-time  operating  systems 


Gesellschaft  fOr  Kernforschung  mbH,  Karlsruhe 
Report  KFK-PDV  64,  January  1976 
272  pages,  1 fig.,  4o  refs. 


In  programming  real-time  operating  systems  complex  structures 
are  generally  involved  which  complicate  testing  considerably. 

In  this  paper  methods  are  illustrated  for  the  automatic  com- 
puter-supported testing  of  operating  systems.  Particular  atten- 
tion is  given  to  the  automatic  analysis  of  programs  and  to  the 
dead- lock  problem.  Furthermore,  a very  high  level  language  for 
real-time  operating  systems  is  proposed  allowing  automatic  gene- 
ration of  progreim  and  data  structures.  jqu  ig  __n 


Haur 
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"On- 1 1 nc-parane t or  ostimation  methods  for  the  identification 
of  li  near  1 zab  le  dynamic  [iroccsser.  witii  process  computers 
- d<’ve  lopment  , comparison,  provinpi  - " 

o.ese  1 1 sctiaf  t fiir  Kern  f or  schung  mbH  , Karlsruhe 

PUV-report  KPK-PDV'  61,  January  1976 

131  pages,  79  figs.,  19  tabs.,  12  references 


1 

J 

c 

» 
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a.  \ 
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Various  recursive  parameter  estimation  methods  for  the  iden- 
tification of  linearizable  dynamic  processes  are  compared  first 
ny  digital  simulation,  best  suited  for  the  on-line  identifi- 
cation with  process  computers  are  the  methods  of  "instrumental 
variables"  an  of  "correlation  analyses  with  parameter  esti- 
mation". Both  methods  are  improved  and  modified  for  the  appli- 
cation in  p.rocess  computers.  Methods  for  search  of  model  order 
and  time  delay  and  m.ethods  for  the  elimination  of  low  frequent 
disturbances  (drift)  are  investigated. 

For  the  practical  test  of  the  different  methods  a FOPTPAN 
[ rogram  package  called  OLID  has  been  developed  for  the  on- 
line identification  with  process  computers.  Experiments 
with  a steam  heated  exchanger  show  the  performance 
of  the  identification  methods  for  the  case  of  very  small 

(DM  10,-) 


A.  Welmann,  K.  Wanka 
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"Computer  Drogram  GANESI  - Description  of  a commuter  nmoram 
for  the  simulation  of  unsteady  flows  In  aas  distribution  networks" 


Gesellschaft  fUr  Kernforschung  mbll , Karlsruhe 
PDV-report  KFK-PDV  66,  January  1976 
28  paaes , 3 figs.,  1 table,  11  references 

Models  for  the  simulation  of  the  dynamics  of  gas 
distribution  networks  play  an  important  role  for 
design  and  control  of  these  processes. 

In  this  report  the  computer  program  GANESI  for  the 
simulation  of  unsteady  flows  in  nas  distribution 
networks  Is  described. 

Network  modelling,  apnllcatlons  and  handling  of  the  nro- 
gram  are  discussed.  The  validity  and  efficiency  of  the 
program,  are  demonstrated  by  calculated  network  examoles. 

(DM  5,  — ) 


A.  li.  pVfr.i..iuaf  n , I'.  Kut:.: 

"[■(jiiMiiTi  , Medub-  .ir.ii  I nt  cgtMt  1 ot;  Tiv.t  dyf-.tiT'  f r (d-.iltimo  .'^oftwjn" 

■9  V.,.  1 ; ■ I ■>  j ! t f.j,  Ki't  n • or  sci.uiKj  rill,  Hirlsriihi' 
lbV-l'.|<i>  KIK-l'bV  (7,  197(, 

' • ( .I'l..-. , 11  f 1 c).  . , t ah'- . 

f I t.--.*  1 ng  ic.ilt  1 n .1  * wa  r * ’Mr 'Tp  r.uggi^Pt  running 

I r:..dul.-  ar.d  intogiation  t,r*  on  a hosi  computer  and  a 

' le.f  .,n  t ),<■  target  com[ut-'r. 

modul--  ti'.t  sy.sfeir  allow.-;  .ey.it  ,.n;a  t i c tenting  of  a 
i'w.ir  y.t.-r.  A ■ ct  rf  maetc;.  can  le  used  to  build 

II  ind:vidu.il  itiidule  test  en"  1 ronitii  r t . '"he  1 nt  eijrat  ion 

* * ■ * : ^ * 'It  I ■ t 1 1 ■ rni*;  an  i n t , r ! at'e  t i u-, . dur  i n-i  t h, 

-I.. 1 1. 1 1 .|i  .1 1 1 PI.  t e ■ t . 

: ■ r.  i>  iltipi  t,.,  ,,,.d  .iebu.t'iing  .iid'  .if  denmined  fit 
t b,  ■ r ■,  ' » er  t i ■ t ' 'f,  if.,  t ar.li- 1 I'omput  ei  . 

(DM  lO, — ) 
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U.  b.Ick,  A.  SchOrinq 
i)NC-Syst<*nj 
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■:;esellachaft  fQt  Kerr.forschunq  mbH,  Karlsruhe 
Hepr'tt  KKK-Pnv  ( 8,  January  nJf. 

IJ*  t'aqes,  7'*  fiqs.,  4o  refs. 

The  first  research  activities  performed  at  the  Labcratorlum  fJr  W€*rk7.eaq- 
tnaschinen  unii  Betrletslehre  in  the  field  of  machine  tools  control  hy  pro- 
cess computers  included  the  developm4»nt  of  methods,  pioqrams  and  process 
units,  and  the  public  presentation  of  a pilot  system  at  the  14th  Aachen 
Colloqul'im  on  Machine  Tools  in  1871.  Tl,e  positive  results  obtained  led 
to  a continuation  of  work  uniler  a new  project  which  is  described  in  this 
repoit.  Ttie  results  described  within  this  report  are  concerned  with:  DMC- 
system  analysis,  methods  for  computer  control  system  performance  evaluation, 
operatinq  data  a^-quisition  with  the  corr<*spondinq  software,  teal-time  [-.rocess 
simulation  and  production  control  system. 

(DM  13,  — ) 


K.-H.  I'rnlieiin,  A.  Be  i Im.er  , O.  Bohr  i r.qer  , i:  ■ Ch  izeia.s  , l/ri/  nni/  cn 

H.  Kreqelob,  H.  lajngler,  A.  Mies,  A.  Ottkt:  KlK"!  UV  Dj 

"Information  and  commun i cat l on  syster  for  automat ic  bus 
monitoring  and  supervisir.d" 

dcsel  Ischaf  t fiir  Kernforschum  mbH,  Karlsruhe 
I'DV-report  KFK-mV  6h,  May  1976 
1 JO  panes , 3 9 f iq . 

A " c lose*!- loop"  information  and  communication  system  was 
de'elopo-l  in  the  Automatic  Hus  Monitorin')  in  order  to  link, 
the  control  centre  with  the  runninri  busses.  The  information 
flow  IS  '-ontrolei  fiy  a computer. 

Via  radio  data  channel  a polling  routine  define*!  by  the 
sche<!ule  seduentially  interrogates  each  bus  for  its  present 
location,  whicli  is  transmitte'!  to  the  C'lmputer  toqr-ther  with 
the  automat  ica  1 ly  provide*!  count  data  cf  lioartiing  and  ali*)h- 
t ir.*j  passengers  . 

The  central  processor  carries  out  data  li  an*!  1 1 n<i , in  a clear 
way  provi.les  the  dispatcher  with  sche'lule  deviations  on  a 
CRT  colour  'Usplay  unit,  and  stores  selected  data  for  later 
statistic  analysis.  (DM  lO,--) 


b.  buxmeyer.  Cl.  Haussmann,  P.  Mielentz,  H.  Walze  l\FK~PLV  7C 

Serial  Line  Sharing  System  for  In<Justrlal  Keal-Time  Applications 
(PUV-Bus) 

Gesellschaft  fUr  Kernf orschung  mbH,  Karlsruhe 
PDV-report  KFK-PDV  7o,  May  197b 
SI  pages,  14  figs.,  7 tabs. 

Within  the  PDV  Workshop  TP  lo  experts  from  industrial  companies 
and  research  institutes  designed  a process  data  transmission  system 
suitable  for  all  Industrial  applications  where  large  distances  have 
to  be  covered,  realtime  conditions  have  to  be  met  and  high  reliabi- 
lity IS  more  Important  than  high  transmission  speed.  The  Workshop 
proposes  a bltserial  linesharlng  system  with  alarm  capabilities  and 
provisions  for  passive  coupling  of  geograf leal ly  distributed  stations. 
Appropriate  implementations  in  PDV-projects  shall  serve  as  solid  basis 
tor  an  Improved  proposal  for  st andardl zat ion . 


(dm  5,  — ) 


. . Hi’i  L St  , J . Kr  emsi’r  KF 

A ,i.iy  ''n  A;  (■  1 ii'.ili  1 1 1 y ol  tl>»>  I’rolilfruot  1 ent  ed  Lanquaqe  PSF 

i'l.ii.i  Ti  .insi'i  I ! .11  ion  :;ysl  cms 

1 1 sid..i t 1 t . r Ki'  1 n f c T ‘-.'hunq  mbii , K.ii  Isruhn 
KfK-I.V  1,  v,iy  rt7i 

• i !i  ;in<-:;,  ..1  i n ( it onccs 

:*,•  .11  I I 1 -y.  in*  ; i.’.is  lii'j.ly  w.is  the  prep.iratlon  of  the  use  of 

"1,  1 ;,.r '.i  C .•  1 • iKidie  :'[i.irt.f  fur  rbrderprozessc  (PSF)"  (I’roblerr- 
ij,.  Ill  - I. .i:,.;.,. till-  f.i  Tt  nnspct  t at  ion  Processe.*?)  in  the  region  of 

j ,..;-,.ntal  rear.s  ■!  t r inspor  t .it  ion . This  required  the  analysis 

• ai.s  ; ■ 1 IT.SI  I t .1*  ion  in  the  aspect  of  future  con-puter  control. 

. .....  ..,.n...y  ‘ types  of  iteans  of  transportation  a model  con- 

..  :.e  1.;.;,  ii  y 'o  covei  entire  classes  of  construction. 

•,iii;i*y  was  attained  by  use  of  the  elementary  qualities 
, ■ .11  1 *.  1 . .*  1 (e.g.  to  .I'ihere  to  the  sequence  of  goods,  to  single) 

r.  1.'  II  I ii.e-i  iescnpt  ion  'f  means  of  transportation  constructions 
; .ml  so-callei  transport  elements  with  fundamental  functions 
. ....,  I,,.,  , mo.iel  elements  tf.ey  offer  good  possibilities  of  re- 

pi  1.  *.  : ; 'he  means  of  transportation. 

l.-.e  .11.  I .vs  1 ■,  iescriied  the  s'rurtures  of  the  transport  elements  (trans- 
p.  I*  Seim.:.*  5 ,in  ! switches)  from  the  view  of  both  static  construction 
ir.  i :y  im  l f • pt  rat  ions . 

/ 1 ,.j,.i;  i-..  i.aptet  IS  .leiic.itod  to  the  drive  and  its  structure  elements. 

;..  'ie-s  i.p.i  r.  IS  also  made  in  -he  view  of  the  transferability  into 
. p ,i  - ..  ..:i  ..L'.  The  advantages  of  structured  programming  can  be 

* 1 . 1 ,'i  ; Iv  ii’.i  ling  the  *ransport  network  into  subs'/stems  ~ transport 

.•  r.es  a.n  1 -rmspi*  regions,  blerents  have  been  defined  which  clearly 
fix  ':i  .imi..:  f • ‘.e  sal. systems. 

; .'.I  in'iifa.  es  * war  fs  tne  environment  are  covered  by  materialflow 
I'!.  feeiir.j  pi.ii.ts)  .ind  neg.itive  sources  (targets).  It  was  de- 
•.imit.i  i »•,:  V.  m !e ) ..'lements  r.in  carry  out  these  functions. 

j.-  mi’ry  f .i  • i anspor  t at  ion  system  can  be  described  by  structured 
;i  ■.’..li  e.  ;a*  1 I I iinates.  These  model  elements  have  been  summarized 
ir  .t,.'  Mai  ' ' t • 

):.i  ;.  f 1 r.e  i 'erm.s  ..f  mech.ir.ical  )iandling  form  the  basis  for  a formal, 

pi  ; lem.-i  ii.M  I .:  1 ir.gu.ige  as  en  ieavours  were  made  to  derive  the  defi- 

•■•i.r.s  ftr.r  •he  piiraty  terms  such  as  marlicd  point,  goods  data,  ve- 

:,i  i,j,  ■ -r.'. f'/ 1 ng  track.,  direction  and  drive.  This  leads  to  structuied 
:i  i elements  wr.ici.  can  be  transformed  into  the  forma),  language  by 
f the  structure  attributes  existing  in  UIPOL.  This  result  of 
t:.e  silly  was  testified  in  the  appendix  by  a practical  example  which 
lem  . :.r.t  1 ,1  * I s t f.e  process  of  t ransf  ormat  ion  . 

An  iriattar.t  s i ic  effect  of  this  study  is  ttie  contribution  to  the  de- 

•i  rminafi.  n .1  r.echunical  handling  terms  which  so  far  rarely  had  an 
..r..imi.igu  usiy  defined  meaning.  (DM  lO,--) 
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T.  Derenbach,  R.  Kleesang,  E.  Verhaag: 
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"Contouring  Control  System,  Design  and  Development  of  an  optimal 
lay  out,  partially  computer- 1 ntegrated  Contouring  Control  System 
for  .Machine  Tools" 

Gesellschaft  fiir  Kernfor schung  mbH,  Karlsruhe 
PDV-Report  KFK-PDV  72,  February  1976 
84  pages,  SOfigs.,  2 tabs.,  10  refs. 

In  this  project  partial  and  total  computerized  solutions  of  the 
interpolation  problem  have  been  examined.  In  the  first  case  taslis 
were  shared  between  the  computer  and  a hardwired  linear  interpolator. 
In  the  total  computer  implementation  the  hardware  interpolator  is 
replaced  by  a software  program,  which  can  realize  linear  and 
circular  interpolation. 

A method  for  implementing  position  control  In  the  computer  is 
described  in  a further  chapter. 


(DM  10,  — ) 


S.  K6hle 
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"Automatic  control  and  optimization  oi  the  olectiic  steolmakinq 
process" 

Gescllschaft  fur  Kernf or schung  mbH , Karlsruhe 

PUV-report  Kl'K-PDV  7i,  June  1976 

4'  pages,  16  figures,  3 tables,  31  references 

The  report  outlines  the  techniques  which  have  been  developed 
within  a project  for  automation  of  electric  steelmaking  plant 
and  which  have  been  tested  practically  using  a process  computer. 

The  minimum  cost  charging  materials  and  alloying  additions,  re- 
spectively, are  determined  by  means  of  the  charge  and  alloy  cal- 
culation. Energy  distribution  control  monitors  the  energy  consump- 
tion and  apportions  the  disposable  energy  for  melting  to  the 
dilferent  furnaces  according  to  their  priorities  at  the  time.  The 
furnace  control  traces  and  records  the  charging  run-off  and  con- 
trols the  electric  melting  power.  The  averages  of  the  electric 
arc  values  are  calculated  from  measured  figures. 

(DM  5,--) 


R.  StimEielmayt  , D.  Henning  KFK“PDV  7^ 

Fault  Diagnosis  of  Process  Automation  Systems  with  Check-out  Computer 
and  Fault  Reference  Listings 

Gesellschaft  fOr  Kernforschung  midi,  Karlsruhe 

KF'K-PDV  74,  April  1976 

34  pages,  lo  figs.,  4 ends.,  4 refs. 

Different  methods  of  fault  diagnosis  for  process  automation  systems  are 
shown.  Then  a practical  example  of  fault  diagnosis  with  fault  reference 
listings  is  discussed  and  the  listings  evaluated.  A description  is  also 
given  of  the  hardware  and  software  used  for  this  fault  diagnosis. 

(DM  10,  — ) 


"Specification  CIMIC/1"  K FK'PDV  75 

Gesellschaft  f iir  Kernforschung  mbll,  Karlsruhe 
PDVreport  KFK-PDV  73,  May  1976 
44  pages 

CIMXC/1  (Compiler  internal  Machine  independent  Code) 
is  a symbolic  computer  independent  intermediate  language 
of  assembler  level,  designed  to  represent  programs,  written 
in  ASME-PFARL-Subset/ 1 . It  was  developed  to  implement  por- 
table compilers.  In  a first  step  a PEARL  program  is  trans- 
lated by  the  ASME-Stufe  1 - Compiler  into  CI.MIC/1  and  in  a 
second  step  this  CLMIC  program  is  translated  by  a code 
generator  into  the  assembly  language  of  the  relevant  target 
computer . 

In  this  report  the  intermediate  language  ClMIC/1  is  specified. 

(DM  5,  — ) 
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'.I  M’ 1 1 r.i'h.i  t t t lir  Ki-i  nf  or  schunq  inliH,  Karl:;rulio 
1 t 7 ft  p M.iy 

'(I  j'.uu':'.,  7 t I'l  I'l  i-nci'S 


Till-  [ii'Soiit  t ‘poi  t lii'sci  ibi'S  .»  I'l  AKI,  !;uljr;<‘t  t huit  was  used 
within  till'  ASMh  Woikini)  droup  .is  a basis  for  implcmr'nt  .it  ion 
..II  dilli'ii'iit  i.iiqi't  ciinpiit  I'l  s . Till'  dosiijn  of  this  suhsi'l  w.is 
inf  1 iii'iii'i'd  h'/  v.ii  ions  limitinq  condit  ions.  On  the  one  hand, 
t lio  usi't  w.is  'o  bo  al  fordt'd  .1  liiqh  doqroo  of  pr oq r amm j n q oaso 
1'/  till'  widi'St  possible  solt'cl  ion  of  PbARl,  lanquaqo  feafurt's 
wiiiN-,  on  till’  otlnr,  the  subset  was  to  be  easy  to  implement. 

In  '.  lew  of  I le  contiastiiuj  requirements  for  the  suiispt  desiqn 
emiihasis  w.is  pi. iced  tor  selection  on  the  PKAKI.  lanquaqe 
f.'.ituii'S  relev.int  to  real  time  proqr.imminq , i.e.  the  t.isk 
concept  .ind  process  1/0  (includinq  qrapfiical  I/O),  belolions 
1 rom  the  full  Pl.ARI.  definition  -were  made  principally  in  the 
.1  bjor  1 1 lim  1 f h 1C  section  and  to  o 1 im  1 1 ed  ox  ten  t in  the 
standard  I/O.  In  each  case  file  system  section  was  defined 
lor  a specific  facility.  (DM  10,  — ) 
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ir.  Wick,  G.  Koqel 

".Modulo  System  of  Data  Terminal" 

(lese  1 Ischaf  t fiir  Ker  nf  orschung  mbll , Karlsruhe 
PDV-report  K1  K-PUV  7b,  June  l'l7b 
4 7 pages,  7 1 ig.  , 21  ref  . 
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In  tins  report  requirements  of  a modular  system  of  data  terminals 
for  data  acquisition  and  telecommunication  are  described,  and  tlie 
PAT  data  terminal  system  which  has  been  developed  under  the  PDV 
project  IS  represented. 


This  mcxJule  system  consists,  on  the  one  hand,  of  simple  and  price- 
worthy data  processing  terminal  equipment  which  can  be  installed 
in  large  quantities  in  data  networks  and,  on  the  other  hand,  of 
partly  autonomic  terminal  with  micro  computers  for  use  as  data 
concentrators  and  intelligent  operating  data  acquisition  units. 

(DM  5,  — ) 
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K.  Fraiiz,  W.  lYohlich,  K.  It’imhuin,  N.  Ik-nkt  1,  K. 

"i^ystijTi  Aj)!'!  icat  i<»i  in  Kimiunc)  a Melt  iivj  Tank" 

tk'St'l  Ist-ivil  t fiir  Ki’xnforscttiixj  n\l)H,  K.ir  Isrulu' 

IW-ronxt  W’K-niV  79,  Juni'  197() 

89  [uqos,  27  t iqs.  , 7 r<'f ('rc'nc'i'S 

ijii  tlx'  Uink  lias  Ux-n  uistall<il  a data  loijyor  '/^iich  makes 

aniu'L-essary  tin’  tr.xlitimal  daily  rcxxjrd inqs.  Fran  the  data  cuialyses 
ikis  Ux'n  elalxjratttl  a uniform  oixxatinq  tfchnifiue  for  tlie  nidt  inq 
tank  t.  i'.d  as  well  as  for  oUkx  tanks. 

A rixjencxator  molel  ccxjld  not  Ix'  af){3lied  in  practical  oix-xat  ion 
Ixx-auso  cal  ibrat  ion  measurements  wexe  imjir.acticable  witli  tlie 
qiveji  installation. 

Tlx'  diqital  analytical  nvit Ixmat ica  1 mcxlcls  of  tlie  meltinej  tank  liave 
sliouri  interest mj  miividual  [x'xspectivrs,  witliout  haviiK]  bix'n  matured 
Uiouqh  to  .uiexteni  rmkirxj  it  possible  to  use  tlicm  in  [xactical  applica- 
tions. 

Tlie  cell  ntxiel  as  a substantial  matlHrut ical  model  caimot  be  used 
on  the  melt  inq  tan>;  for  mathanatical  reasons. 

It  is  seiie  to  assimr'  that,  witiiin  the  next  lO  yi'ars,  there  will  be  no 
matlxiikit  ical  ntxiel  of  tlie  m-ltinq  process  allowinq  for  on-line 
control  of  the  s<jnt  . (Of,!  jO,--) 


U.  GO'jrewe,  ,\ . ScliUr  i n.j , K ■ Wes  t kampi,' r : 

"Processcomi'.alcr  matori.il  flew  control  for  interlinked, 
numerically  control  let!  production  facilities" 

C.ese  1 Isch.il  t fill  Kernl  orschunq  mbll , Kai  Isruhe 
I’DV-report  KFK-PDV  80,  June  1971. 

99  paties , 50  fiqs.,  5 table,  49  references 
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The  flow  ol  material  between  interlinked  production  facilities  is 
of  yreat  importance.  It  is  reasonable  to  control  the  appropriate 
transport  processes  usitiy  a process  computer.  This  rejiort  deals 
with  the  oryanisat  lona  1 and  ojierational  software  for  tlie  three 
(rincitial  types  of  fli'xible  manu  f ac  tur  i nq  systems.  The  results  are 
explained  with  the  help  of  examples. 

Maximum  utilisation  of  the  [induction  machines  as  widl  as  minimum 
numlier  of  (laletts  and  minimum  set-U|)  time  are  the  aims  of  the  system 
oryanisat  ion.  IVo  models  are  develo[>ed  for  0[)erational  system  control: 

A Central  [irocess  com|  uter  control  and  as  an  alternative,  h ierarch  i a 1 1 y 
decentralised  cor.trol  w.th  rtainly  distributed  i nt  <>  1 1 i<)ence  . 

(DM  lO,--) 


P.  J-^rri.st,  V.  Hartmann: 
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"Process  Control  System  for  Drilline" 

Gesellschaft  fUr  Kernforschunq  mbll,  Karlsruhe 
PDV-rfqiort  KFK-PDV  81,  Auqust  1976 
55  paoes,  28  fiqs.,  6 refs. 


At  the  'Institut  fiir  Mechanischc  Tcchnoloaie  und  Werkzeun- 
maschinen ' a [irocess  control  syston  for  drlllinq  has  boon 
develoficd.  The  most  important  components  of  the  system  are 
a machine  for  Adaptive  Control , sensors  for  the  apnroach  of 
tori  to  v/ork,  sensors  for  the  components  of  cuttinn  force 
anJ  over  that  an  analysis  of  cuttinu  operation  and  a method 
of  ,5daptlve  Control.  The  comjionents  are  described  In  follo- 
winc  report  and  their  performances  are  sneclflei'. 


(DM  10,—) 


r.  l.i'on.ii  tir. 
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. H - 


, W ^ I’l  i 1 1 1 ■ f , r.  fUto,  H.  Sinning  : 

>'>nttoI  nynti'n;-.  for  f he  fuiniii''i  (irncfss 


'.i-'Si' 1 I .sch.i f t ! ir  Ki  rn ‘ nr.srhunq  mtill,  K.it  lr.riih'' 

I'nv-io-port  KI’K-I'nV  82,  Auqust  1‘)76 
1 A ? p.iqi'n,  ''2  fiqs.,  fi  t.Jh.,  ')7  rols. 

In  co-ii[)fr.it  1 fin  wiMi  si-vcrnl  inntituton  of  t hn  nr.K  fHoch.schul- 
• a fe  r t I 'inn'fs  f ochn  i k ) cnmputrr  hanoti  control  systems  for 

the  tnininq  nrocosn  wore'  tiovolopoci. 

Tins  report  deals  with  stratoqie's,  characteristics  and  sensors 
tot  adapt  I ve  control  systems.  The  report  heqins  with  a survey 
on  Adapt  ive-Control -Const ra i nt -Systems  (ACC)  and  continuc'S 
with  a dc'tailed  description  of  the'  realized  process-cont  ro  1 - 
sys*  ems : 

1.  Aiia[)t  1 ve-Cont  rol -Cons  t ra  i nt -Sys  t em  (ACC)  with 
automatic  Determination  of  tool  pathos. 

2.  Adaptive'  Control  Optimization  (ACO)-Systom  in 
moiie . 

i.  Combined  ACC-ACO-Syst em.  (DM 


SeveTal  authors 

" ACO-cor. t roi s toi  millinq  machines". 

'.ese  1 1 schaf  t fur  Kernf  or  schunq  mbH,  Karlsruhe 
i’UV-report  KFK-PDV  83,  September  1976 
17S  paqe's,  66  fiqs.,  42  talis. 

As  a common  proje-ct  of  several  institutes  an  ACO-pi  lot-plant  for 
millinq  has  been  Ueve lopeu . components  of  the  system  are  as  follows: 

Approach  and  toolwear  sensors,  DDC-system  for  the  control  of  torque 
and  power,  proqrams  for  avoidinq  chatter,  cut  distributions,  off- 
and  on-line  optimization. 

Tt.e  lay-out  and  the  functioninq  of  the  individual  components  as  well 
as  f hi'  whole  plant  are  described. 

(DM  18,  — ) 
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DNf- 

13,  — ) 


H.  Mushardt,  E.  Scherf,  R.  Kleensanq,  R.  Bierllch: 

Process  Control  Systems  for  Grinding 

Gesellschaft  fUr  Kernforschung  mbH,  Karlsruhe 
KFK-PDV-report  84,  September  1976 
93  pages,  53  figs.,  40  refs. 
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A report  is  given  of  two  adaptive  control  optimization  systems 
for  cylindrical  plunge  grinding.  Developed  both  for  rough 
grinding  and  finish  grinding,  the  optimization  is  ground  on 
the  mathematic  description  of  the  grinding  process.  Sensors 
for  the  cutting  force,  the  wheel  wear,  the  diameter  of  the 
workpiece  and  the  surface  roughness  are  watching  the  process 
and  a computer  calculates  optimal  parameters  for  grinding  and 
controls  the  machine.  Construction  and  function  of  the  model 
systems  are  described  detailed. 


(DM  lO,--) 
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■ • , w.  Aihir.,  H.P.  A.  P.itzold,  w.  Pri’hn, 

H.  H » ♦ M rvif-.iUBrn  , i*. . W.  Wrnt  7 , . /a';»r('W 
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‘‘h.jsi.'r.  rn  Procrss  Automation  tor  Manu  1 act  ur  i nq  ” 

irsi*  i Isctuif  t fur  Kf-rnforschunq  mhH,  Karlsruhr 
P'DV  - r rpor  t KFK-PhV  0b,  Auf^ust  I'Hb 
^ ^ pi'jrs,  *^7  li'j.,  ’♦  Tabli'S,  ri'fercncos 

In  spjt*-  of  di!f**n*nt  hiqhiy  automated  compopentti  already  existing 
t r.»‘  level  o1  aut'>mation  tor  small  and  medium  tatcti  production  is  low 
com^at»*d  with  that  of  mass  production.  Therefore  at  the  Institute  for 
•Machine  Tools  and  Manufacturing  Technology  of  the  Technical  'Jniversity 
of  Berlin  a system  for  direct  numerical  control  of  discrete  NC  machine 
tools  'DNC-System)  was  developed.  An  extensive  automation  of  communi- 
cations was  achieved  by  the  enlarged  UN(‘ - f unct i ons  of  processdata 
collection  and  guidance.  The  project  was  completed  by  realizing  the 
first  step  of  a flexible  manufacturing  system  for  rotational  parts. 

The  efficiency  of  material  flow  systems  is  adapted  to  that  of  the 
.highly  automated  workstations  and  communications  by  the  automation 
of  transjiort  and  handling  functions.  Means  of  control,  handling, 
chaining  and  subsystems,  integration  shall  be  tested  within  this 
model  l nst  a 1 1 at  ion  . ^ __j 


H.  Hurxr.ar  D , • Altmarjw  -• 
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Hf.ili/.f  I'-n  t iptinal  Control  problems  - Application  and  Implementation 
j M j.-rn  -V-n'i  I Methods  to  th.e  Optimal  Guidance  of  Processes 

1 isef..!  f t t .»  Kerntor  schung  mbH  , Karlsruhe 
IDV-r.-p(r*  KIK-PIjV  87,  September  THb 
7‘t  pa-e-s,/:?  fi-js.,  S'!  re*,  fences 

The  appl  leat  ion  t,*  optimal  control  the«gy  to  realistic  problems  leads 
»•  ' lo'ied  analytic.il  solutions  only  in  a few  cases  which  in  addition 

are  m«s*iy  of  no  f/r.ictical  relevance.  Therefore,  when  realwinij  - ptimal 
cor.’rol  specia.  .ittention  must  be  paid  to  subctptimal  ami  numerical 
sc.iut  ions.  Tf.is  report  investigates  S(.>me  "'erhods  to  solve  and  realize 
optimal  problems  with  partly  guite  lifter. -rC  processes  and  various  cost 
fufiCti  f.als.  The  main  resc-arch  was  concentrated  t*.  digital  . riented 
soiJtj  ns  <»nd  r«  a 1 i zat  ii^ns  wtiirfi  are  well  suited  f'-r  an  implepentati  )ri 
’ n a { rocess  computer.  (DM  lO#  — ) 
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Hilinrij  DifKlefj  » Pa<l**»d'h_er  , f‘ . 

Aj^.Ji  .»*  ion  and  . on  f i lur  a t i on  of  hybrid  proces*  control 

»y»»«'ms  ' 4 

>'nrt«d  and  ^imjlation  of  cold-rollinq  tandofn  mill 


isc-haf  f fdr  Jicrnf  or  schun^  mbH  , Karlsruhe 
•ifK-ruV  Ji'4.  L>e<*'i»Uier 
»>  * pa  tea  . *>  r »•  f s • 


based  on  thr*  model -jroups  for  a sin-iU*  rollinq  stand,  as 
pi»sented  in  lejxnt  KfK-PUV  66,  a linearized  process  mi>del 
lor  a b-stand  cold-roUinq  tandem  mill  is  derived.  A l.ierarchical 
• ■nirol  system  is  desi«j'>ed  tui  the  obtained  model  and  tested  by 
H imvj  1 a*  Ion  . 


run  ' ont rol  system  is  composed  by  a diqltal  and  an  analoq 
•ofit  r-l  ler  ; t tie  choise  of  controller  tyi*l»  determinr'd  by  th»* 
of  the  digital  C'«np‘*rient  s . Th«*  Jlqltal  controller, 
realized  by  a process  -fimpuler,  is  calculating  the  nominai  se» 
points  for  the  multi-stand  mill  and  is  correctinq  lonqtim»- 
leviations.  The  afial'><i  controller  is  needed  for  controllinq 
fast  >.  f.anqes  and  distitoances  in  tne  stand# 

Tf.e  syntnesis  Of  t tie  analoq  cf>n»roller  i#  performed  in  tww 
steps,  first  for  eath  staml  an  optimal  control  is  calculated 
at.i-h  /i(>lds.  ♦ blether  with  a control  to  counteract  interstand 
ifiT  ef  a-  t ions,  a s-jU>ptimal  control  for  the  multl-#tand  mill. 
r..is  t heoret  ir  al  ly  tw-level  control  •theme  I#  then  converted 
♦o  .*  sub<»p*l»al  controller  with  feedba«k  of  output  variables 
only 

tJ»e  leSijits  are  tested  by  hybrid  computer  # i mu  I at  l on  of  the 
miii  {■•••del  without  and  with  control.  f DM  lO 1 
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H,  J.  GeLert,  H.  Wilhelm^  H.  Zlmmerniann 

"Modelling  and  simulation  ol  power  plant  processes" 

Gesellschaft  fur  Kernforschung  mbH,  Karlsruhe 
KJK-PDV  90,  November  1976 
90  pages,  26  figs.,  29  refs. 

Tfie  first  part  of  the  paper  deals  with  the  basic  aspects  of 
modelling  and  simulation  relating  to  power  plant  application, 
whereby  the  main  emphasis  is  given  to  the  systematic  approach 
for  obtaining  an  economical  modelling. 


In  the  second  pai  t the  results  are  given  obtained  wltti  three 
different  types  of  power  plants: 


ODC-control led  coal-fired  steam  generator 

combined  cycle  unit  power  plant  with  ccMnbustion  all 

supply  by  gas  turbine  and  forced-air  fan 

presBur I zed-water  reactor  power  plant  with  straigth- 

tube-once  through  steam  generator 


It  1st  evident  that  all  existing  dynamic  problems  can  be 
solved  with  the  presented  modelling  and  simulation  methods. 
Proposals  for  an  extended  economical  modelling  and  optimum 
application  of  simulation  are  made.  iq  ...) 


KFIK-PDV  90 
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M.  ClauS,  G.  M6l«r»  N.  Vukat : 


KFK-PUV  01 


Line  Sharlnq  System  for  CoKputeror lented  TransDltslor  of  Proceta  Data 


GeaeXlschaft  fUr  Karnforschunq  mbH,  Karlsruha 
Report  KPIC-PDV  91,  March  1977 
40  paqea,  17  flqa. 


A larqe  number  of  llnea  are  required  in  the  instrumentation  cf  tech- 
noloqlcal  procasaes  between  neasurinq  equipment  and  actuator*  In  the 
process  area  and  the  processinq  units,  display  units  and  operator 
consoles  in  the  central  control  room.  The  development  of  a process  bus 
Is  described  here  which  connects  up  to  lOOO  participants  replacinq 
point-to-point  wlrlnq.  The  functions  of  data  loqqinq,  continous 
control  and  sequence  control  are  performed  by  e mini- computer  which 
acts  at  the  seme  time  as  bus  driver.  Computer  and  process  bus  can  be 
built  up  as  double  system  If  required  by  reliability  aspects. 

(DM  lO,--) 


M.  burmc'ister  , P.  GUnther,  R.  GUth,  J.  Hunger,  w.  StraSer, 
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Tundarrentals  for  use  of  displays  In  process  control" 

Geselischatt  fUr  Kernforschung  mbH , Karlsruhe 

PDV-report  KFK-PDV  92,  November  1976 

220  pages,  77  figs.,  3 tabs.,  86  refercruofi 

This  report  describes  the  tecbnicai  feasibilities  of  video  displays, 
tr.e  necessary  controls,  display  processors,  storage  devices,  ar.j 
interlaces  for  the  use  in  process  control.  Examples  for  hardware 
realizations  are  given.  Software  problens  like  portability  and 
appropriate  data  structures  are  considered  theoretically. 

(DM  18,-') 


1. Fe  1 k e 1 , R . Grumbach 

"ALSAN  - A System  lor  Disturbance  Analysis  by  Process  Computers” 
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Geseilschatt  tur  Kernforschung  mbH , Karlsruhe 
PDV-rei>ort  KFK-PDV  93,  May  1977 
3b  pages,  11  tigs.,  17  references 

The  prcH^ram  system  ALSAN  has  been  developed  to  process  the  large 
number  of  signals  due  to  a disturbance  in  a complex  technical 
process,  to  recognize  the  important  (in  order  to  settle  the  distur 
fiance  within  a minimum  amount  of  time)  information,  and  to  display 
It  to  the  operators,  by  means  of  the  results,  clear  decisions  can 
be  made  on  what  couni'*ract  ions  have  to  be  taken.  The  system  woiks 
in  on-1 ine-open-ioop  mode,  and  analyses  disturbances  autonomously 
as  wel)  as  in  dialog  with  the  operators,  c 


H.  Buck,  W.  Huppel,  M.  Zeitz 
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"Dynamical  models  and  simulation  of  chemical  processes" 
rat t I Catalytic  f Ixed-bed  reactors 

iJesel  1 schaf  t f Ur  Kernf  or  schunq  mbH,  Karlsruhe 
PDV-report  KIK-PDV  14,  October  1976 

paqes,  bi  fiq.,  9 tables,  41  references 

A qeneral  dynamical  model  of  catalytic  fixed-bed  reactors 
Is  derived  which  considers  the  dispersion  of  mass  and  enerqy, 
the  effectiveness  factor  as  well  as  the  catalyst  decay.  The 
simulation  of  the  hlqhly  nonlinear  two  point  boundary  value 
problems  Is  performed  uslnq  hybrid  and  dlqltal  methods  de- 
veloped for  this  purpose.  A comparison  of  the  simulation 
results  and  the  experimental  measurements  based  on  a pilot 
reactor  of  Farbwerke  Hoechst  AG  enables  the  verification  of 
the  mathematical  model.  The  verified  system  equations  form  the 
basis  for  the  desiqn  of  control  alqorithms.  Experience  with 
the  control  of  a pilot  heat  conduction  system  by  means  of  a 
process  computer  is  already  available. 

(Part  II  Distillation  columns  Kl'K-PDV  95)  1..,  — ; 

r:_Sllterberje[-  KFK-RDV  95 

Dynarlcal  nodelsand  simulation  of  chemical  processes 
Part  II  Distillation  column 

Gesellschaft  fUr  Kernf orschung  mbH,  Karlsruhe 
PDV-report  KFK-PDV  95,  April  1977 
125  pages,  52  fig.,  26  references 

First  a general  model  of  a multicomponent  distillation  column  (plate 
column)  Is  shown.  For  both  phases  (vapour  and  liquid)  the  material 
and  energy  balance  equations  are  considered,  the  mass  transfer  Is 
described  by  mass  transfer  coefficients. 

Then,  In  order  to  describe  Industrial  plants,  a simplified  model  Is 
developed,  which  consists  only  of  the  material  balance  and  which 
considers  the  energy  balance  only  In  an  extremely  simplified  way. 

With  this  simplified  model  a column  for  cleaning  waste  water  from  the 
Hoechst  Ak t lengesel Ischaf t with  an  extremely  nonlinear  temperature* 
profile  Is  simulated  and  compared  with  experimental  results  of  the 
plant.  All  essential  effects  of  the  column  are  well  described. 

The  most  important  data  about  the  used  computers  and  about  calcula- 
tion-times are  summarized  In  a small  appendix.  /rx** 


P.  Kneppo 

“Compar I son  of  linear  control  algorithms  for  process  computers" 

'Jese  1 Ischaf t fur  Kernforschung  mbH,  Karlsruhe 

PDV-repcrt  KFK-PDV  96,  October  1976 

^51  pages,  63  figs.,  20  tabs.,  37  references 


KFK-PD  J 96 


The  application  ol  process  computers  in  process  control  makes  it 
possible  to  synthesize  control  algorithms  by  on  line  Identification 
of  the  process  (to  be  controlled)  by  the  process  computer  itself. 

This  report  describes  the  synthesis  and  test  of  parameter-  and 
structure  optimized  discrete  control  algorithms  for  processes  whose 
models  have  been  obtained  by  on  line  Identification. 

The  first  step  of  investigation  was  the  simulation  of  two  test- 
processes  with  one  input  and  one  output  on  a CDC  6600  computer.  The 
characteristics  of  the  control  loop  - control  performance,  sensitivity, 
and  the  computing  time  for  the  synthesis  between  two  samples  where 
repor  ted . 

In  the  second  step  the  practical  test  of  the  simulation  results  was 
performed  on  a steam.  )»eatcd  exchanger  controlled  by  a HP  2^00  A 
computer . 

The  control  on  a steam  heated  exchanger  with  state  controller  and 
observer  under  different  measuring-  and  sampling  times  will  be  shown. 

All  programs  have  been  written  in  FORTRAN  reap.  process-FORTRAN . 

(DM  U,  — ) 


t.  Bendelch,  J.  K611e 
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“Aids  to  the  user  of  process  control  computers  in  discrete 
manuf uctur 1 nq  processes" 

;;eseU  schaf  t fur  Ker  n f or  schunq  mhH,  Karlsruhe 
t'DV-report  KKK-PDV  17,  October  197f, 

P'aqes,  81  fiq,,  20  tables,  77  references 

The  followinq  report  is  a description  of  aids  to  support 
potential  users  of  process  control  computers  in  plannlnq  and 
initiatinq  such  systems,  especially  in  the  field  of  part-flow- 
processes  like  warehousinq,  transportation,  production  and 
t es t inq . 

The  main  parts  of  the  report  are  the  process  analysis, 
system  desiqn  and  selection  of  a specific  computer  system 
for  the  user's  requirements. 

All  activities  of  the  user  starting  from  the  planning  to  the 
introduction  of  the  system  are  described  with  net-flow-plans 
and  decision-flows. 

furthermore,  the  present  situation  of  the  process  control 
computer  application  for  par t-f low-processes  is  described. 

(DM  18, — ) 


A.  iVcima.hn  (editor): 

"Simulatiori  and  Control  of  Gas  Di  str  ih'ot  i on  Kotvir-rks"  , 
Representation  of  the  Prograir  Pystoh'.  GANE'SI 

Gesellschaft  fur  Kernf  oi  schung  mbti , KuiJsiuhe 
I’DV-Pepcrt  KKK-PCV  '^8,  1 eccTbei  187b 
138  pages,  53  figs.,  1 tab.  , 14  sr.fr, . 
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- Control  of  gas  distribution  networks  f rorr  the 
view  point  of  operator 

- Control  of  gas  distribution  networks  from  the 
view  point  of  the  software  producer 

- Remarks  on  the  simulation  of  unsteady  flow  in 
gas  distribution  networks 

- The  computer  program  GANESl  for  the*  simulation 
of  transient  flow  in  gas  distribution  networks 

- Some  aspects  of  the  presentation  of  the  program, 
GAfltSI  on  a process  computer 


K.  tlbl,  A.,  Welmann  KFK-RDV  99 

"Lxperimental  Validation  of  the  Computer  Proqram  GANESl" 

Gesellschaft  fUr  Kernf orschung  mbH,  Karlsruhe 

FbV-report  KFK-PDV  99,  April  1977 

162  pages,  i8  figs.,  5 tabs.,  6 references 

The  computer  progr£un  (jANESI  was  designed  for  the  simulation  of 
transient  flow  in  large  gas  distribution  networks  with  loops.  With 
measurement  data  frexn  highly  transient  flow 

- In  a transport  pipeline  for  rafflnery  gas 

- and  In  a large  natural  gas  distribution  network 

the  accuracy  of  simulations  of  transient  flow  with  the  grogram  GANESl 
was  proofed.  It  could  be  shown  that  in  both  cases  computed  pressures 
matched  the  measured  pressures  within  the  accuracy  of  the  measurement 
data . 


proqram  GANESl  could  be  completed  with 


The  validation  of  the  computer 
excellent  results. 


(DM  15, — ) 
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ui’Sr  1 1 sct.a  f f I Or  Ke  nil  or  schuny  mbH  , Karlsruhe 
I’DV- 1 «y)Oi  t Kl'K-ruV  loo,  November  l')7fc 
I H 1 [Ml  jes  , < 1 iy  s . 

A mrOii  If- Ifve  1 [rogramirlnq  lanyuage  Is  described  which  allows 
the  1 ormu 1 at  ion  of  the  structure,  the  algorithms,  time  behaviour 
at.d  I/O  (>1  leal  time  programs. 

iH'Sides  the  usual  programming  aids  such  as  blocksl ruct ure , loop- 
oontii'l  etc.  the  language  offers  the  user  the  important  feature 
of  t f:c  "Task",  wfilch  glues  the  at)llity  to  program  processes  that 
are  p.iiallel  in  time. 

Ihirr-  IS  a setles  of  statements  wfilcfi  give  the  time-correlation 
! tfiOse  tasks,  the  so  called  "Tasking".  Moreover  the  structure 
<1  ct't^nect  ions  of  s t andard- I /0-dev  ices  and  process-cont  rol -dev  i ces 
is  ilesiiibed  by  the  language,  so  that  all  information  for  the  pro- 
' i-ss-con'rol  is  located  in  the  pregram. 

; .-.e  language  is  destlnrvi  lor  the  process  control  engineer  or 

i x( < : ireiit or  with  some  programming  experience.  This  report  des- 
■ I ibes  the  syntax  and  semantics  of  the  various  f'EAKL-statements 
and  gives  ex.imples  of  them,.  i • i 


i-  t ■■  • t i ; V-r  • 1 r.,;  in  -v.  Tda' r 
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■ ' ' • , r.  : " ■ • v ; -i-,  - i' , ,•....'■.1.1,  ; OI  i I oces;. 

' ■ , " ■ ■ It.:.:,,  '.  ' : ( i r.d  ■)  , ’ ‘i  7 . Hi 'S  i di. ■ ; , 

t ■ 1 t ' I. • I ; n • , ■ ■ ; , T • 1 w ■ i ■ ■ nt ,t  j i i'f;i  r. t , d 

' 1 . . , . • • : . : • i.r.  ‘ ! . w t ■ ■ <ii  hI  i ca  t i -li 

• :.<  s;,  .. : ( .-.s ; t ci.tioiouy , c:r.  * .'-.e  jcco.gd  day  typical  examples 

a;  ; If  1*  ; re  p r ' '.sen t ed  . 

(DM  35,  — ) 


: . Kfdile,  H.  I. ich 1 1 ■ r beck  , H . Schmidt  KFK-PDV  10 

hn  Tgy  disu i button  control  in  electric  steel  plant 

dese i 1 scha f t fur  Kernf orschung  mbH , Karlsruhe 
KF-.-l’bV  101,  December  f9''6 
48  pages,  15  fig.,  10  refs. 

Tfvre  IS  a methoti  descrilied  lor  monitoring  and  controlling  the 
iTiergy  consumption  In  electric  steel  plant  which  has  been 
realized  in  a plant  including  four  t lectrlc  arc  furnaces  with 
using  a process  computer.  Tlic  energy  available  to  the  furnaces 
wi’hin  a control  interval  of  e.  g.  15  minutes  after  deduction 
at  the  power  requ i rem.ent  6 of  non-d  1 1 connect ibl e consumers  is 
allocated  among  the  different  furnaces  by  adjusting  their 
voltage  and  by  disconnect  ion  according  to  actual  priorities. 

The  energy  distribution  control  allows  for  tioth  lowering  of 
energy  cost.s  and  reducing  of  production  flow  obstructions 
produced  by  energy  limitations  during  maximum  ’oad  periods. 

(DM  10,  — ) 
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t h *'  cn.i  { i j i rac)  vj«‘  is  of  r s t t t o n fjn  i f ’j  with  one#' - through 

s t ♦»  Am  j <*  Ilf  r A t IS 

«J#*s<*lls  h.ilt  tur  K r n f o r s c huriQ  robH  i KArlsruh»» 

It,  KKK  F'DV  I 1,  JanuAiy  197  7 
< -J  p A j»' s , 1 f i -ja  r »’  s , }c»  references 

The  ApF  I i V A t i on  o t process  computers  for  the  a a t cm  a t i on  of  power 
station  units  enables  the  economic  realization  ' f s'jph*sticated 
C.  ntf''!  structures  .in«J  algorithms.  The  synthesis  of  such  ( werful 
n tr  1 systems  an  not  t,p  carrie'i  out  on  the  basis  of  a va-ju#* 
knowle.lqi-  t the  j.'rocefis.  Neither  can  the  control  parameters  f#- 
r t I tn  / e.i  on  t h <•  process  Itself.  Tfi  e <le  s i q n of  such  fi  i q h 1 y soj'h  i s - 
ti.  ate t3  .ntrol  systems  requires  theoretical  stU'ii»*s  and  simulations 

by  means  < f ac  ' u r a t m a t h e rr.  1 1 i c a I models  of  the  process. 

Althouqfi  models  of  power  station  units  have  been  in  use  for  years, 
the  meth-ds  for  developing  models  are  still  being  improved.  In 
particular  nonlinear  mod  ellinq  is  at  an  early  stage  at  present. 

This  report  «.lescrif>es  the  state  of  the  art  of  linear  anl  nonlinear 
ajodeilifig  >f  t h power  station  process.  The  models  can  be  applied 
To  convt-ntional  and  nu^-lear  steam  generators.  The  dynami-  response 
of  the  linear  model  has  been  compared  with  responses  obtained  by 
tielu  tests.  The  iccuracy  of  the  model  proved  to  be  satisfactory. 

(DM  lO,--) 


G.  Kochen,  R.J.  Kelin,  L.  Mayer 

Digital  electro-pne'o.’natlc  positioner 

Gesellschaft  tUr  Kernf or schung  mbH,  Karlsruhe 
Report  KFK-PDV  104,  December  1976 
24  pages,  13  fig.,  26  refs. 


KFK-PDV  104 


Within  the  scope  of  this  project  a digital  electro-pneumatic 
positioner  for  a digital  input  signal  for  attachment  to  dia- 
phragm actuators  for  control  of  valve  position  has  been  con- 
ceived, developed  and  designed. 

The  laboratory  sample  is  consisting  in  the  p.odules; 

digital  position  slgnalizer 
ditiltal  comparator 
digital  controller 

module  for  control  by  solenoid  valve  battery 

Satisfactory  results  have  been  achieved  with  respect  to 
static  and  dynamic  behaviour.  They  are  in  good  conformity 
With  t.‘'eoretlcal  and  practical  preliminary  research  taken 
by  means  of  a simulation  model. 

The  principle  used  allows  positioning  control  by  local 
controller  as  well  as  by  central  computer.  .p.^.  c . 
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•i.*opi*  't  in.:i  pr-jel  ;)re:i'«jr»*  Hur  i n*r  <1#»vicefi 
aijul  •.Mf’nHi  ri»*T.  cone**  i v»*d , flev^lop**'i 

tr.i  !»‘sir*n«*t  -nicn  s»**"T  *n  r*’r^'i*T  i'  poMiiibi?  ’.o  pro'ljce 
r.  »r;  **  •■f.itic  Min**  wtlhin  h r^anonabie  tiat*  r***taoi^ 

T«*»i  i^r  jr.^*  t rar.nai  I t**rn  or.  intn  pnncipl**  thr 

lapii**-}  hy  l^.*•  rnn^e  of  applicaiior. . To  Hoiv*t 
pr\-tii**m.  t.n»*  i *.luwinr.  Hciiv;li*»n  r.av**  ufen  r**»Ca*.e.1: 


*.  A' it.  ina**ni.«  I rpn«*a  rcn»*5i  in  principal  metho<la 
. 'ottpHrinon  -inC  evaljation  of  lh*»np  methocn  with  renp*»ct 
to  ♦•f!ici<*ncv  ar.i  Hhility  of  rpaiization 
*.  ‘rrforair.^  nn-1  ♦■xaffii  ra  • i or  of  two  t**nt  aaaeablien 
4.  ; valuation  of  utility  of  both  t**3t  anaemolien 


■’r.-iiT  aonn  1 1 1 on  of  the  marginal  conditions  to  use  the 

•nennurih^’  transmitters  ir.  di^itit®!  control  systems  ar.d  ir. 
•-Cf  cf.emical  process  control  the  foilowir.ff  structures 
nav*-  p**er  eiamir.ed: 

- .Tea.sjrin^  transmitters  with  conventional  pressure  sens- 
*?.»>:  '.lyste’as  and  AT'-trar.atlucers 

- pressure  transmitters  with  a frequency  output  sij^nai 
fieper.d  1 on  the  meaaurei  TUK^ritude 

- measar  i n^f  tr-insducers  with  direct  AT>-cor.version  wilh- 
',jt  electrical  j ntJT’ned  1 1 1 r s.irna* 


A comrar.son  of  the  resuiis  of  examination  proves  that 
a meHsurin#?  transmitter  which  meets  all  demands  stipulated 
,it  at  present  be  realized  best  with  conventional 
pressure  sennin*?  system  and  AP-corverter . 10,  — ) 


f.  ;• : » '".u  , H. -J  . Kiornch,  l\  Schnufil.ich^  J.  VvpiKrJuch  ; 

•Jew  Cino-ifs  o;  rot.ircil  '■.-r.tii-  l)<-si<in  and  I)i-vc' lopnent 

1 U;ch.i(  t t .ir  K.Tnlm  scliun'i  rtH.  K.ir  1 <-,riiho 
I DV-ICI'OI  * KI'K-IDV  iO(  , frltMiy  I'i'?’ 

I p.i'Kv  , 2i  I I'l.  . 2 trtn. 

This  ti'i  r*  si  w..  • ( rnncpi  f iro.lorn  rontrol  c.riri'  t pi-hno  ln<iy 
ind  dts-iilt-  Its  I •■,1 1 1 7.it  i i .n  It  [niifc-t  ■ i '1  i r ■'  t he  su(  rrvi i 'T. 
! .ih  I wtT  d 1 St  r 1 l..lt  1 rn  sysH-Iti. 

A ■'■■iJtjti  I r»*  r i ciT't*.  IS  d..tr  i 't  or  i /I'd  ly  t i-*’  ! .1*'*  t (.,it  onnvon- 

•i  n.il  ''  .r.tr'  1 if  r.  to  .ind  mnro  io|,l.i<.fd  ly  olomonts  oil 

rtniut.!  •ochnol.  ly,  i.t.  oori  vi>  oi  •.  ,ind  displtys.  Tho  .litforoni 
! unit  K.ns  iri  l.Ton'o  i ly  hii.l-  ihd  srMw.iro  sot  now  sl.ind.irds  ro- 
l.itiv.-  t ! loxil.i  1 1 1 y . t i 1-  ■ d.i  1 1",  , dinonsimim,  Tho  cnmnunici- 
ti.n  int.rf.ico  r .in  | t f'Cos i-  dofinod  ,md  dosi.in.'d  in  .i  now  wiv 
■ tl  1<  wi  to,  1 lyn.ir  1 r-  ml  ok  ro  if!  icon!  suporv  i r.  i onst  i .it  oqy  of  fot-li- 
ni'-.il  (t  rosr.is  i i dis|liy  in  .litfotoni  opoi.ition  itiodos. 
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j.iiii  *<>  .vi fiont n and  rxtonsionr*  ct  \irnccRS 
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Basic  Conslderat Ions  In  the  Autonation  of  Manuf actur Inq  Process 
Controls  (for  Flexible  “anufactur Inn  Bystems) 

Besellschaft  filr  Kern  for  schiinq  mbH , Karlsruhe 
rnv-report  KFK-rnV  ^0^> , February  1977 
1?4  panes,  Ik  fins.,  4 tabs.,  23  refs. 

The  application  of  realtime  computers  In  the  area  of  manufacture  for 
the  control  of  Individual  NC  machines  was,  up  tg  now,  limited  mainly 
to  the  storane  and  distribution  of  control  data  In  so-called  DNC 
fDlrect  V'lmerlcal  Control)  Bystoms.  An  extension  of  the  Df.'C  systems 
alms  at  improved  economic  benefit  by  the  Inclusion  of  additional 
functions  from  elsewhere  as  well  as  functions  not  automated  up  to 
now.  Here  control  functions  which  occur  frequently  In.  the  machine 
sphere  are  trar.sfered  to  the  central  orocesslnq  computer. 

Functions  which  have  not  been  automated  up  to  now  are,  for  Instance, 
those  concerned  with  workflow  organization  and  production  data  acqui- 
sition. In  Flexible  Manufacturing  Bvstems  these  functions  have  to  be 
automated.  A control  system  for  a Flexible  Manufacturing  .Byste"'  has 
been  developed  and  built  at  the  Tnstltut  fdr  Bteuerungstechnlk  der 
Werkzeu'imaschlnen  und  Fert louncselnr Ichtungen  at  Btuttoart  Universi- 
ty. It  has  a hierarchical  structure  and  groups  the  recurrlnn  functions 
together  In  units.  The  application  of  the  results  should  not  be  limi- 
ted to  Flexible  Manufacturing  Systems.  Basic  considerations  and  re- 
sults of  the  development  are  described.  ( pu  in 
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the  high-current  system  of  arc  furnaces 


Gesellschaft  fUr  Kernforschunq  mbH,  Karlsruhe 
PDV-report,  KFK-PDV  108,  March  1977 
9S  pages,  11  figs.,  3 tabs.,  22  refa. 
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the  Inductances  of  the  loops  are  studied, 
he  three  high-current  lines  and  a measuring 
veseel.  It  Is  shown  how  the  Inductance  values 
ase  short  circuit  shall  bs  corrected  so  thad 
e.  An  equivalent  circuit  diagram  proposed  In 
a known  methods  for  measuring  Instantaneous 
c arc  variables  are  described.  Two  other  me- 
llowing to  calculate  approximately  the  mean 
tables  assuming  linear  conditions. 
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Dlqltal  control  of  domestic  oil  burnera  reduces  air  pollution 

Desellschaft  fUr  Kernf or achunq  mbH,  Karlsruhe 
PDV-report  KFK-PDV  111,  May  1977 
S6  paqes,  17  flqs.  , 7 tab.  , 38  refs. 

After  a brief  de.scrlptlon  of  the  worklnq  of  oil  heatlnq  plants  for 
domestic  use,  experimentally  obtained  families  of  curves  showinq  the 
performance  of  the  heatlnq  plant,  with  respect  to  pollution  as  well 
an  consumption  of  oil,  are  explained.  A corresponding  quality 
criterion  is  derived.  The  simulation  Investigations  are  based  on 
mathematical  models  of  a standard  domestic  oil  heating  Installation 
and  of  the  time  sequences  of  the  typical  perturbations  acting  on  the 
plant. 

Simulation  runs  on  heatlnq  Installations  without  control  process 
equipment  are  compared  with  simulation  runs  using  programs  for 
extremum  seeking  control,  automatic  starting  commands,  and  self 
surveillance  devices.  The  results  demonstrate  the  effectiveness  of 
such  concepts  partlculary  with  respect  to  pollution  suppression.  Ths 
results  of  on  line  extremum  seeking  control  by  a microcomputer  con- 
troller coincide  with  the  previous  simulation  runs.  It  Is  shown,  that 
digital  control  of  domestic  oil  burners  by  microcomputers  Is  tech- 
nically and  economically  feasible. 
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Simulation  .ind  mat  hem.at  leal  modeling  of  pulsated  counter-current 
< xt  ra'.-t(,rs 

a-s.' 1 Isehal  t fur  Ker  nf  or  schunq  mbH,  Karlr.ruhe 
!'DV-r..port  KFK-l'bV  112,  April  1977 
171;  paqe.s,  46  figs.,  10  t.ibs.,  106  refs. 

her  a pulsed  s i eve -p ! .it  .•-(•x  1 1 act  Ion  column,  operating  in  the  tech- 
ni'.-jl  interest  i.gg  dispersion  region,  a mathematical  model  was  Luilt 
to  simiulafe  the  dynamic  behaviour  by  changing  inputs  (concent  i at  i on- 
and  flow  rate  disturbances  in  raffinate  and  extract,  pulsating 
d 1 St  ui  l/.inces ) . 

The  pa  r .ime  t (.  rs  of  the  model  (e.q.  backmixinq,  holdiq),  e f f i c 1 ency ) were 
estimated  from  correlations  to  consider  the  mutual  dependance.  It  is 
demonstrated  tfi.it  the  ••xtrictlon  column  can  be  approximated  by  a 
sys'em  of  5«*cond  order  with  two  equal  time-constants  and  the  dead- 
'ime,  wheri'by  the  cha  r act  e r i st  1 c time  values  can  be  correlated  with 
the  ehanglng  input  parami'ters.  The  reduced  model  is  the  hase  for  a 
feed  forward  control  with  .i  microprocessor,  as  well  as  for  a sim- 
plilled  analysis  of  t hi’  dynamic  behaviour. 
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Basic  Ph'.ARL  t.anqua'je  Description 

c.esel  1 schaf  t filr  Kernforschunq  mbll , Karlsruhe 
PD V- Report  KFK-PDV  120,  1977 
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This  clocuitient  is  the  official  common  lanquaqe  description  of  Basic 
PKARh.  Basic  PEARL  IS  the  subset  of  Full  PEARL  which  was  defined  as 
the  minimum  that  each  PEARL  implementation  must  contain.  At  the  time 
beinq.  It  has  been  accepted  and  included  in  their  Implementations  by 
the  followinq  firms:  AEG,  BBC,  Dietz,  GPP,  Krupp-Atlas,  MBP , and 
Siemens . 

(For  Full  PEARL,  refer  to  Lanquaqe  Description  KFK-PDV  130,  Gesell- 

schaft  fur  Kernforschunq  mbit,  Karlsruhe.)  . 
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